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DESCENDANTS OF THE BOUNTY MUTINEERS 
Frontispiece 

The men and women now living on Pitcairn Island are the fifth and sixth generations from 
the original settlers,—six mutineers from the Bounty expedition and nine Polynesian women. 
Mary Ann McCoy (upper left) was the oldest inhabitant of Pitcairn at the time of Dr. Shapiro’s 
visit. She went as a child to Norfolk Island in 1856 and returned to Pitcairn in 1859. Dr. 
Shapiro obtained much valuable genealogical information from her. Below her is Burley 
Warren, Dr. Shapiro’s host on Pitcairn Island. He is descended from Samuel Warren, a 
sailor from Providence, Rhode Island, who joined the colony on Norfolk Island and came to 
Pitcairn with the second group of “remigrants” in 1864. The other two are types of Pitcairn- 
ers of the older and younger generations. Impressed by the large number of fine people he met 
among the 200 inhabitants, Dr. Shapiro can only conclude that “as far as our evidence goes 
[inbreeding] has not caused degeneration among the Pitcairn Islanders.” Photographs courtesy 
of Dr. Harry L. Shapiro. 
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A Review 


profound and dramatically unex- 

pected changes in human history. 
lt has been a basic factor in the develop- 
ment of industries, of great regions, and 
even of nations. If Ridley had not perse- 
vered in learning how to grow the Para 
Rubber Tree in the East Indies, the auto- 
mobile industry would very likely have 
had quite a different history. When an 
unprecedented demand for the juice of 
Hevea brasiliensis arose, by a miracle 
of coincidence it had migrated from the 
jungles of Brazil, and was by way of 
settling down to a quiet plantation exist- 
ence on the other side of the globe, where 
it grew in such abundance that its “milk” 
could be collected by the shipload. Of 
even more portentious significance is the 
claim that the 1914 bumper crop of the 
so-called “Irish potato” was an impor- 
tant factor in setting the stage for the 
tragedy of the World War. Thus did 
the Incas of Peru in their gift of Solanum 
tuberosum, “More valuable than all the 
gold of the Indies,” play an involuntary 
part in initiating what some see as the 
first act of the “mechanized hari-kari” 
of the Western world. 

The altogether unpredictable results of 
plant introduction represent one of its 
most fascinating features. Man does not 
like to consider himself a laboratory 
mammal, and will play that useful 
role only involuntarily and in blissful 
unconsciousness. The most extensive 
“laboratory experiment” in human in- 
breeding on record is to be credited as a 
by-product of plant introduction, by a 
remarkable set of curious occurrences. 
In order to make a test of what kind of 
people the sixth inbred generation of an 
English Polynesian cross would be, 
the following far flung series of events 
made essential contributions to setting 
the stage for the experiment : 

1. 1492, Columbus reaches America. 
2. About 1550, African slaves reach the 
Western Hemisphere. 


P iret introduction has produced 


3. 1775, Captain Cook brings back from 
the Pacific Islands Omai, a native 
Tahitian, and enthusiastic accounts oj 
the breadfruit. 

4. 1780-85, English planters in the West 
Indies see in this crop possibilities of 
a ration for slaves on their plantations. 

5. 1787, Lieutenant William Bligh of His 
Majesty’s Navy, ordered to fit out the 
Bounty expedition to bring the bread- 
fruit to the West Indies, so that the 
planters may have the slave food- 
problem permanently solved. 

Recently in books, magazines, moving 
pictures, and radio the story of the im- 
mediate happenings leading to the peo- 
pling of Pitcairn Island has been told and 
retold several times so that many of us 
know more about the state of the British 
navy in the 1780’s than we know 
about our own navy today. “The 
Mutiny on the Bounty” is now reaching 
the re-run movie houses, and for 25c 
anyone who has not already done so can 
get a deal of local color, apparently quite 
accurately laid on, through the medium 
of two hours of harrowing entertain- 
ment. Captain Bligh did not succeed 
as a plant introducer. When we con- 
sider that out of his ill-starred expedi- 
tion came such diverse by-products as 
our most nearly perfect human genetic 
experiment, the first adoption of a votes 
for women law, and considerable re- 
organization of the disciplinary customs 
of the navies of the world, we must 
credit him with perhaps the palm in un- 
intentional explorational bulls’ eyes! 

The upshot of all the altruism, bru- 
tality, generosity, greed, privation, and 
other emotions and reactions included 
in this centuries-long list of apparently 
unrelated circumstances was that on 
September 2, 1789, nine of the Bounty 
mutineers and nine Tahitian women, 
twelve Tahitian men, and eight boys, 
sailed out of the world and disappeared 
for nearly a generation as completely 
as though the Pacific had opened and 
swallowed them. At about this point 
most of the accounts of the Bounty inci- 
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dent end in a “fadeout.” We have fleet- 
ing glimpses of island paradises or man- 
made Hells, as the imagination of the 
writer, inspired by fragmentary records, 
dictates. We have few consistent ac- 
counts of what transpired between 1790 
and 1935. There is excellent reason for 
this. Pitcairn Island, about four thou- 
sand miles from anywhere else on earth, 
is not easily reached. Only an inspired 
scholar of considerable determination 
could bring the story accurately up to 
date. 

Students of human biology and many 
others of less specialized interests are 
fortunate that at last “the essential man” 
has appeared on the scene,—one who 
combined the rare qualities of the neces- 
sary biological and anthropological back- 
ground, an able pen, and that essential— 
so essential—quality of persistence. When 
the author of this book* was a student 
at Harvard in 1922 he was fired with an 
ambition to see the unique Pitcairn ex- 
periment in human hybridization at first 
hand. He began his “trip to Pitcairn” 
at once, by exhausting every reference 
he could find regarding the islanders and 
their history. This “voyage of the spirit” 
lasted for eleven years, and then the first 
attempt to translate it to a visit in the 
flesh ended in failure. The boat on 
which Dr. Shapiro embarked at Panama, 
hoping to stop at Pitcairn en route to 
New Zealand missed the island. Lack 
of time and money made it impossible 
for Dr. Shapiro to retrace his steps to 
Panama and try again (for only out- 
bound boats ever stop at Pitcairn). He 
therefore did the next best thing, since 
he was on the ground, and visited Nor- 
folk Island, where is located a colony of 
the descendants of the Bounty mutineers. 
Disappointed but not discouraged by the 
failure of his first attempt, Dr. Shapiro 
bided his time, and ten years later, on 
Christmas Eve, 1934, finally landed on 
Pitcairn Island, 147 years to the day 
after the Bounty sailed from Spithead, 
England. 

The book which has resulted from this 
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trip is woven so closely around the ten 
days spent there that a review of any 
reasonable length cannot possibly do jus- 
tice to all of it. It would be unfair even 
to make the attempt, for the book should 
be required reading for every person in- 
telligently interested in his very closest 
relative, Homo sapiens (and what in- 
telligent person is not?). It combines 
many facts about a fascinating human 
experiment with much of the excitement 
of the best historical fiction. With the 
adjuration “buy, borrow or steal the 
book, or somehow read it,” we turn to 
the final section, which deals with the 
“biological experiment which blind cir- 
cumstances created on Pitcairn,” where 
for six generations the external factors 
have been reduced to a minimum while 
the descendants of six Englishmen and 
nine Tahitian women have worked out 
their destiny. 

Two chapters are devoted to the cul- 
tural aspects of the experiment, and 
two to the biological aspects. Dr. 
Shapiro has in preparation a mono- 
graph presenting in detail the data 
which he collected during his ten-day 
visit to the island. Final conclusions 
from the genetic data obtained by him 
will have to await the publication of 
this work. In this popular treatise he 
has only attempted to show by general 
summaries some of the more important 
sociological and genetic conclusions to 
he obtained from these interesting data. 
Thus Chapter XI (Breeding and In- 
breeding) is in some respects a promise 
rather than a fulfillment. Nevertheless 
there is enough meat on this outline- 
skeleton, so that we cannot complain 
too loudly. When the detailed pedi- 
grees are published it will be possible 
to make exact comparisons between hu- 
man genetics on Pitcairn and laboratory 
genetics in other organisms. 


A Complete Record 


Some of the vital statistics are given 
in enough detail to be of great interest. 
Before they can be considered, a word 


*THE HERITAGE OF THE BOUNTY, The Story of Pitcairn through Six Generations, 
New York: Simon and Schuster. 


by Harry L. SHaptro. Pp. 330. Price, $3.00. 
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THE YOUNGER GENERATION ON PITCAIRN 
Figure 1 
Group of children of the Bounty mutineers’ descendants in the sixth and seventh generation. 
In spite of having fewer ancestors than most people not the product of a race cross, the Pitcairn 
Islanders appear to be at least averagely well equipped physically and mentally. Photograph 


courtesy of Dr. Harry L. Shapiro. 


is necessary regarding the islanders. 
Since the early days of the colony a 
careful record has been kept of all 
births, deaths, marriages, and other 
vital information. The illigetimacy 
rate has been astonishingly low, so that 
the data have considerable genetic 
validity. The original settlers were 
augmented before the middle 1800's by 
four Englishmen and one American, so 
that there have been some back-crosses 
to the Anglo-Saxon. These influences 
are all in the record, however, and no 
other as extensive a record of an inbred 
race cross exists in the knowledge of 
the reviewer. 

Twice the descendants of the Bounty 
have left their island home, and each 
time some of them have returned to 
their tiny fatherland (a mile long by 
three-quarters of a mile wide, in mil- 
lions of square miles of ocean), so that 
the experiment has not been affected 


by these journeyings. In 1831 the entire 
Pitcairn colony was removed by the 
British Government because of a severe 
drought and crop failure on the island. 
All of the islanders were taken back to 
Tahiti, but they were not happy there. 
The levity of Tahitian existence was 
looked at askance, and sickness made 
serious inroads. The Pitcairners were 
so disgusted that the 71 survivors (17 
died during the unfortunate expedition) 
returned to the island the same year. 

In 1856 the population had reached 
the alarming total of 192. Danger of 
over-population had become so great 
that the colony was again removed by 
the British Government, this time to 
Norfolk Island, 4,000 miles west of Pit- 
cairn, where formerly had been located 
a British penal colony. All of the peo- 
ple living on Norfolk Island in con- 
nection with this colony were removed 
and the buildings were turned over to 
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the Mutineers’ descendants. Norfolk Is- 
land is a considerably larger island than 
Pitcairn—fertile and well watered. In 
spite of this the Pitcairners were not 
happy, and two years later 16 of them 
went back to their lone rock in the 
Pacific. By 1864, 26 more had joined 
them. The 1858 “re-migrants” had 
wasted no time in indulging their fer- 
tility, so that by the end of 1864 about 
45 descendants of the Bounty mutineers 
were again living on Pitcairn. The 
population growth curve since then is 
given in Figure 2. Thus by 1934, 145 
years after “the six mutineers who lived 
long enough to produce offspring have 
a living progeny well exceeding 800 on 
Norfolk and Pitcairn and which might 
easily number 1,000 if all the wanderers 
were included. A prodigious spectacle 
of human breeding.” 

The present population living on the 
isiand is as follows: 


Males Females 


Unier 27 
38 
24 
9 


98 


Since 1865 there have been 165 male 
births to 139 female births on the is- 
land, a rather high sex ratio of 118.7 
(1929 U. S. ratio = 105.5). The mor- 
tality rate has varied in the last 50 
years from 7 per cent per year in 1874 
to as high as 18 per cent in 1894, and 
10 per cent in 1934. The birth rate 
presents an interesting situation in the 
light of reproductive trends in all 
Western countries. The statistics for 
all women regardless of their sex his- 
tory, living on the island for whom data 
are available are as follows: 


Number of Average Number of 


Birth Year 

of Mother Women Children per Female 
Se 2 5.5 
11.4 
6.8 
31 4.2 
33 2.4 


For the women married and living 
to 45 or over, the statistics for this 
period are as follows: 
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Growth curves of the population of Pitcairn 
Island compiled from the careful vital statistics 
kept by the islanders. The average time re- 
quired for the population to double during the 
first four generations was considerably less 
than twenty years. For comparison the growth 
curve of the population of the United States 
(corrected for immigration, but including the 
children of immigrants) from 1800 to 1920 is 
given (divided by 500,000). Since the immi- 
grants represent a relatively prolific fraction of 
the American population, a comparison which 
took into account only the descendants of those 
arriving before 1790 would show more strik- 
ing differences. 


Birth Year 


Number of Average Number of 

of Mother Matings Children per Female 
1790-1814 2 6.0 
11.4 
1840-1864 8 8.0 
1865-1889 20 5.0 
1890-1914 2 2.5 


By generations the birth rates have 
been as follows: 
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Number of Number of Children 


Women Per Mating 
Original Cross 4.17 
First generation _. 9 7.44 
Second generaiton _ 38 9.10 
Third generation _. 77 5.39 
Fourth generation _ 26 2.96 


It is evident that the first genera- 
tion of the cross had a remarkably 
high fertility, but the second genera- 
tion did even better. The phenomenon 
of hybrid vigor (heterosis) is limited 
exclusively to the first generation of 
a cross, so that this remarkable fertil- 
ity can hardly be considered to be a 
demonstration of hybrid vigor in man. 
It is more a demonstration that a 
favorable age-distribution and an ade- 
quate food supply are the basis of the 
perfect human multiplication table. 


There has been a steady decline in 
the birth rate with the passing genera- 
tions until at present it approaches 
very closely to that of European and 
American populations. Dr. Shapiro dis- 
cusses this question of declining fertil- 
ity at considerable length and is not 
sure what is the cause. Disease is a 
possible factor, but he was not able 
to obtain much data on this point 
since he was only there a short time, 
and since he found it hardly feasible 
to discuss intimate health problems 
with a group of Seventh-day Advent- 
ists. (The arrival of a box of Ad- 
ventist tracts in 1876 followed by a 
missionary of the sect ten years later 
served to divorce the Pitcainers per- 
manently from the Church of Eng- 
land.) Thus the possibility that ve- 
nereal infection may have reduced the 
birth-rate could be disposed of by Dr. 
Shapiro only by inference. 


If disease is not the main factor in 
the falling Pitcairn birthrate, two 
other possibilities next suggest them- 
selves: deliberate birth limitation and 
the appearance of genetic recessive 
sterility factors brought to light by 
inbreeding. Dr. Shapiro was able to 
get no information regarding birth- 
control on Pitcairn during his brief 
stay, for the same reasons that he did 
not learn anything regarding diseases. 
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The existence of genetic sterility fac- 
tors has been demonstrated in more 
than one genetic experiment in mam- 
mals. These factors are necessarily 
recessive in inheritance, and more than 
one gene seems usually involved. 
Their expression would, therefore, 
be facilitated by inbreeding. This possi- 
bility seems to fit into the picture 
fairly well, but in the light of exist- 
ing information must remain purely 
speculation. There is also the ques- 
tion of just how much inbreeding has 
actually occurred, which will be dis- 
cussed below. The complete data 
might throw some light on such a 
possibility by showing that certain 
lines are decreasing in fertility more 
than others. If such a mechanism is 
operative it is most interesting from 
a biological standpoint, because it 
means that the future generations of 
Pitcairners, if the island is left to its 
own devices, may come from a rela- 
tively small proportion of the present 
population, and will probably be more 
highly inbred than the present popu- 
lation. For a population living on a very 
limited terrain there is even the para- 
doxical possibility that such sterility 
factors might have definite survival 
value. 

The growth curve of the Pitcairn 
Islanders is an astonishing exhibit of 
human fertility. Starting with 15 re- 
producing individuals in 1790 the 
population had grown by 1808 to 
35—more than doubling in something 
less than 18 years! By 1825 it had 
grown to 66, just short of doubling 
again in 17 years. By 1846 it had 
grown to 134, doubling in 21 years. 
In the next 20 years intervening be- 
fore the move to Norfolk Island the 
population had reached 193, not quite 
doubling this time. After this excur- 
sion, reproduction did not really get 
under way again until about 1864, 
with “about 45 souls on Pitcairn.” In 
20 years the population was 92, a 
little more than double. In the next 
20 years things did not go so well, 
for the total rose only to 147, about a 
50 per cent increase. We have in the 


BOUNTY BAY AND A CORNER OF ADAMSTOWN 
Figure 3 

Above is the boat landing at Bounty Bay, and below a “street scene” in Pitcairn Island’s sole 
community. Bounty Bay is the only place where a boat can land on the rocky shores of Pitcairn 
and here no little nautical skill is needed to bring a boat in safely. The houses of the Pitcairners 
are constructed along original lines combining Tahitian and British ship architecture, with some 
original technique. The flora of Pitcairn Island is tropical. Note in this picture coconut palms, 
orange, and a frangipani tree, and in the middle distance a papaya. An abundant food supply has 
no doubt contributed to the tremendously rapid growth of the population. Photographs courtesy 
of Dr. Harry L. Shapiro. 
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two periods shortly after 1790 and 
after 1854 an age distribution calcu- 
lated to produce the highest fertility. 
The nine hundred per cent increase in 
the descendants of the Bounty mu- 
tineers in the 56 years between 1790 
and 1846 represents perhaps an all time 
“high” in human reproductive facility. 


Inbreeding 
The Pitcairn Islanders have kept 
accurate records that “make it pos- 


sible to draw up a family-tree for each 
individual, and from a study of these 
genealogical tables we can derive an 
exact idea of the amount of inbreed- 
ing that has occurred in the ancestry 
of every islander.” Dr. Shapiro has 
compiled indices in this manner for 
the various generations. Unfortunately 
he has used for this purpose Pearl's 
index of inbreeding rather than 
Wright’s index. In the Journal some 
years ago* the merits of these indices 
for such a purpose as is now contem- 
plated was discussed. It would seem 
that for this material Wright’s index 
would have been superior since it mea- 
sures directly the degree to which in- 
breeding has reduced the heterozy- 
gosity of an individual or a group. 
Dr. Shapiro feels that for a popular 
summary the index used by him is 
easier for the layman to understand 
and therefore the index of choice. We 
will await with interest the publica- 
tion of the full data from which con- 


clusions regarding the degree of 
homozygosis brought about bv six 
generations of inbreeding be 
drawn. The index which Dr. Shapiro 


used shows the ratio between the actual 
number of ancestors and the maximum 
possible number as a percentage. Thus 
the greater the inbreeding the smaller the 
index. The offspring of a brother-sister 
mating has an index of 50 ner cent; and 
of a cousin mating an index of 75 per 
cent. The location of the repeated an- 
cestors on the family tree is not taken 
account of. This is crucially important 
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in determining the genetic results of in- 
breeding. Wright’s index expresses the 
inbreeding directly as a percentage. The 
inbreeding indices given by Dr. Shipiro 
are as follows: 


Number Average Index 

of Inbreeding 
1850-1859 oa 84.38 per cent 
1860-1869 a 3 91.07 per cent 
1870-1879 <i 86.67 per cent 
1880-1889 _ 70.87 per cent 
1890-1899 _ 26 71.36 per cent 
1900-1909 _ 26 61.96 per cent 
1910-1916 23 51.53 per cent 


In a later paragraph the following 
statement is made: “Nevertheless it is 
clear that inbreeding among the Pit- 
cairn Islanders is extremely close. 
One subject had an index of 25.56. 
In his family tree Fletcher Christian 
appeared seven times, Edward Young 
six times, John Mills three times, Wil- 
liam McCoy three times, Matthew 
Quintal three times, John Adams once, 
and John Buffet once. This young 
man is a healthy islander and shows 
no obvious stigmata of his restricted 
ancestry.” This statement gives an 
opportunity to compare with a fair 
degree of accuracy the Wright and 
the Pearl indices. 

If we make the assumption that the 
female ancestry traces back an equal 
number of times to the wives of 
Christian, Young, Mills, McCoy, Quin- 
tal, Adams, and Buffet, we have a 
total of 48 “Foundation ancestors” in 
the fifth and sixth generations. This 
must represent a complete tale of the 
original ancestry for there were no 
more mutineers to trace to, since it is 
stated elsewhere “only six lived long 
enough to leave issue” (John Buffet 
being one of the later immigrants). 
If we make the assumption that the 
female ancestry leads only to the 
seven wives of these individuals our 
inbreeding coefficient will be higher 
than if some of the other Tahitan 
women are also represented in the an- 
cestry. The total of 48 “foundation 


* Wricut, S. Mendelian Analysis of the Pure Breeds of Livestock. Jour. Hered. 14:339- 


1923. 
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A “SYNTHETIC” PEDIGREE OF A SIXTH GENERATION PITCAIRNER 
Figure 4 


vil 


For explanation of the reasoning used in the construction of this pedigree see text below. 
The stipplings and cross-hatchings show the relative contributions of the six mutineers and their 
Tahitian wives to the ancestry of the individual in question. Adams and Buffet (a later arrival) 
only appear once, so that there is no inbreeding to them. Such a pedigree may be expected to give 
a fairly accurate measure of the inbreeding because shifting an ancestor about (in a given genera- 
tion) on either side of the midline of the pedigree has no effect on the inbreeding coefficient of the 
propositus. Shifting a given ancestor exclusively to one side of the pedigree or the other reduces 
his contribution to the inbreeding to zero. According to Wright’s index of inbreeding, an individ- 
ual having the ancestry diagrammed above has an inbreeding coefficient, with respect to the 48 
foundation ancestors, of 4.2 per cent. This is less than that of the child of first cousins (6.25%). 
There may be additional inbreeding to the children and grandchildren of the mutineers. This may 
greatly exceed the inbreeding to the mutineers themselves, because intensity of inbreeding in- 
creases geometrically with the ncarness of a common ancestor on the two “branches” of the family 
tree. No information regarding this point is at present available. 


ancestors” means that there is some This is an important fact in recon- 
overlapping of generations, because structing our pedigree. Since no in- 
there are 32 ancestors in the fifth breeding as close as_brother-sister 
parental generation, and 64 in the mating occurred, it is possible to lay 
sixth. A little computation reveals out a pedigree including this specified 
that the only way in which 48 ances- number of ancestors reappearing the 
tors can close all lines of descent in number of times set forth above (see 
the fifth and sixth generations is for Figure 4). This must be fairly close 
16 of them to be in the fifth genera- to that actually existing, and shifting 
tion and 32 of them to be in the sixth. the ancestors around would not great- 


H 
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ly alter the result. If the reviewer un- 
derstands Dr. Shapiro’s method the 
propositus of this “make-believe” pedi- 
gree has an inbreeding index according 
to his formula of 29 per cent, — quite 
close to the stated 25.56 per cent. 

On the admittedly somewhat insecure 
basis of this “make-believe pedigree” 
we can make an approximate com- 
parison between the two inbreeding 
indices, and a comparison which, con- 
sidering the nature of the material may 
well give a result not departing very 
greatly from the true index. The result 
is a surprisingly low inbreeding co- 
efficient by Wright’s formula of 4.2 
per cent tor the person mentioned 
above. This means that the propositus 
of this pedigree is only 4.2 per cent 
more homozygous (“pure”) in his 
genic constitution than an individual 
whose father and mother are not re- 
lated. For purposes of comparison it 
might be noted that by this formula 
the child whose parents are first cous- 
ins is 6.25 per cent inbred while the 
offspring of a brother-sister mating 
(from parents not inbred) has an in- 
breeding coefficient of 25 per cent. 

While an inbreeding coefficient of 4.2 
per cent seems rather disappointingly 
small under the circumstances it is not 
as Dr. Sewall Wright points out wholly 
negligible in genetic significance. <A 
four per vent decrease in heterozygosis 
means an equal apportionment of this 
fraction of the population to the two 
homozygous classes. This may mean 
a very substantial increase in the ap- 
pearance of rare recessive types, since 
for rare genes, heterozygotes are much 
more numerous than homozygotes. For 
recessive genes with a gene frequency 
of one per cent, the frequency of reces- 
sive individuals is only 0.01 per cent 
under random mating but that of he- 
terozygotes is 1.98 per cent. Appor- 
tioning four per cent of this figure equal- 
ly to the two homozygous classes raises 
the frequency of recessive individuals 
nearly four-fold (0.036 per cent). If 


there were many genes of this sort in 
the English and Tahitian populations a 
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considerable proportion would of course 
be wholly absent (even in hetrozygotes ) 
in the small sample of mutineers and 
their wives with which the population 
started, but those present at all would 
show more than the average four-fold in- 
crease in occurrence with consequences 
which might well be important. Any 
additional inbreeding to the children or 
grandchildrn of the mutineers would 
increase the size of the homozygous 
classes proportionately. 

This inbreeding coefficient of 4.2 per 
cent represents the extent to which the 
propositus is inbred with respect to the 
original mutineers and their wives. There 
may also be additional inbreeding to the 
children, or even to the grandchildren of 
the mutineers. Thus in the pedigree 
(Figure 4) if Y; and Y; in Generation 
II were the same person, and not 
brothers, there would be additional in- 
breeding to this individual. This would 
amount to only 0.2 per cent for each such 
duplication in Generation II, and to 
0.8 per cent for each such common an- 
cestor in Generation III. It is necessary 
if these individuals are to affect genetic 
inbreeding that they be on the “opposite 
side of the house,” so that they appear as 
ancestors of both the father and mother 
of the propositus. Thus if C2 were the 
same as C;, the inbreeding coefficient of 
the propositus would be raised 0.8 per 
cent. The population was large enough 
so that such secondary inbreeding is not 
necessarily important. Thus the muti- 
neers actually had about 25 surviving 
children and 24 are called for in this 
pedigree if there were no inbreeding to 
any of them. It would seem unlikely 
that all the children would be represent- 
ed in one pedigree, so that some second- 
ary inbreeding to children of the muti- 
neers undoubtedly did occur. Ten 
additional secondary lines in Generation 
II would only raise the coefficient about 
two per cent, making the total inbreeding 
of the young man in question about equal 
to that of a child of first cousins. 

A restricted ancestry has produced 
few ill effects. “Physically, the island- 
ers are robust and healthy. Their 


| 


292 


medical record is good, with no evi- 
dence of degenerative diseases peculiar 
to them. Abnormalities of physical 
structure are practically non-existent 
on Pitcairn. As for the birth rate, it 


is not incontestable that inbreeding 
has brought about the decline I have 
already mentioned. Other causes 
might more plausibly be evoked to 


explain it. The only general defect I 
know of among the Pitcairn islanders 
which may be attributed to inbreeding 
is the degeneration of their denti- 
tions.” In mental development the 
picture is much the same. Dr. Shapiro 
administered psychological tests. 
While admitting a possible bias in 
favor of the islanders, the author 
speaks highly of their abilities. “Ac- 
tually I knew of only two or three 
who were distinctly below par men- 
tally—a small proportion in a group 
of two hundred. Several were dull 
but able to manage their affairs effi- 
ciently enough. The rest seemed to 
fit into the average range of intelli- 
gence. All in all, therefore, I can only 
conclude that inbreeding, as far as my 
evidence goes, has not caused degenera- 
tion among the Pitcairn islanders.” 
One other possible effect is noted in 
the large number of twins born among 
the Pitcairners. Between 1850 and 
1934 nine twin births occurred among 
320 births on the island. This gives 
a twin frequency of nearly three per 
cent, which is on a par with the other 
reproductive prodigies of the Pitcairners. 
Arising as the group did from two 
very diverse cultures, it is interesting 
to observe which cultural patterns 
have survived in the social economy 
of the island dwellers today. Some 32 
arts and amenities were studied by Dr. 
Shapiro with an idea of determining 
whether the Tahiti pattern or the Eng- 
lish pattern had prevailed. House- 
hold arts, methods of building houses, 
arranging household furniture, fish- 
ing, agriculture, family social _ life, 
and religion were included in the list. 
Tahitian culture prevailed in a ma- 
jority of the cases, though many Eng- 
lish techniques also survived. <A _ sur- 
prising number of original “cultural 
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mutations” also were made. Thus among 
themselves “the Pitcairn Islanders speak 
a dialect incomprehensible to English 
and Polynesian ears.” All of the Pit- 
cairners today speak English in addition 
to this dialect, and we have on record 
the astonishment of the captains of 
early ships to touch on Pitcairn at the 
excellent English in which thev were 
addressed by the Pitcairn youths who 
came out to greet them. 

In a world which is becoming in- 
creasingly complicated in many ways it 
seems very doubtful whether ever 
again even an urge to plant introduc- 
tion will make possible a human ex- 
periment so nearly perfect. We have 
much talk today of social experimen- 
tation, but the experiments almost 
always have bad beginnings, set up as 
they usually are to meet an emer- 
gency, and of their end usually the 
less said the better! A valid control 
is usually lacking. and so many vari- 
able factors enter in that we can never 
be sure of getting an unequivocal an- 
swer. Even on Pitcairn our experi- 
ment seems to need several genera- 
tions more. If our “make-believe” 
pedigree discussed above is not too 
far from actuality it would seem that 
the foundation group was too large 
or the time has been too short for 
really intense human inbreeding to 
take vlace. Thus it seems that one 
involuntary objective of Captain 
Bligh’s expedition has not yet been 
fully realized. Under the circum- 
stances the only course seems to be to 
enjov the Heritage of the Rounty to 
the full, and to withhold final con- 
clusions until the full pedigrees are 
available for study. Fortunatelv Pit- 
cairn Island is not easily reached, and 
those born there are content to stay, 
or if thev wander, they generally re- 
turn. Thus there is good reason to 
hope that our “experiment” will go 
on. Perhaps on another Christmas 


eve, in 2034 or in 2134, Dr. Shapiro’s 
writings will inspire some other visi- 
tor to go back and find ovt what has 
been 
the genes of Christian, Young, 
Cov, Quintal, Mills and Adams. 

Rosert Cook 
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THE INHERITANCE OF WHITE FACIAL 
MARKINGS IN ARABIAN HORSES 


C. T. BLunN and C. E. 


Division of Animal Husbandry, University of California 


NDERSON! stated in 1914 that 
A in order to learn something about 
the genetics of the horse we 
should start with a simple problem, 
namely, a study of the inheritance of 
the coat colors. The mode of inheri- 
tance of the different coat colors has 
been explained by several workers. 
Studies have also been made of other 
characters, such as the inheritance of 
white markings on the face and legs. 
The knowledge of the genetics of the 
horse has been summarized in the ex- 
cellent review of Crew and Smith’; 
as is shown therein, the explanations ar- 
rived at by different authors do not al- 
ways agree, and many points are still 
not satisfactorily explained. With the 
purpose of adding to the general fund 
of knowledge concerning the genetics 
of the horse, the present study, which is 
an attempt to explain the inheritance 
of the facial markings in the Arabian 
breed, was undertaken. 


Sources 


The data were obtained from the stud 
books of the Arabian Horse Club of 
America. Other workers have reported 
difficulties with stud-book data, and we 
can confirm these previous experiences. 
The data, thus tabulated, are subject to 
errors. The errors which we encoun- 
tered are due to the fact that the mark- 
ings of the several animals involved in 
the population studied were reported by 
many different individuals. In some 
instances the reported markings do not 
coincide with the actual markings on 


the horses, and in other cases the de- 
scriptions are ambiguous, due to the 
failure on the part of those registering 
horses to adhere to the definitions of 
the descriptive terms used in the stud 
books. 

The authors have examined the mark- 
ings on about 200 horses. Most of these 
are included in the present study. 
Through the kind assistance of some of 
the prominent breeders,* pictures of 
most of the other horses included in this 
study have been made available for our 
use. The facial markings of all but 
eight animals were thus checked, either 
by photograph or by actual examination 
of the animal. 

Difficulty was also encountered in 
tracing the pedigrees of the animals. 
In a very few generations most of the 
pedigrees were traced back to desert 
bred animals or to animals imported 
from Europe. In the case of desert bred 
animals the name of the family to which 
the sire and dam belong is given rather 
than names and descriptions of animals. 
Most of the animals imported from 
Europe are registered in the General 
Stud Book, and descriptions of the 
markings are not given. 

The offspring of 16 stallions and 130 
mares, totaling 331 foals, were studied. 
Of the 130 mares only 29 had produced 
four or more foals. The fact that so 
large a proportion of the mares had 
such a small progeny made it impossi- 
ble to distinguish between homozygous 
and heterozygous matings in most in- 
stances. 


*Through the kindness of some of the prominent breeders, photographs and records of 
many of the horses included in this study were made available for our use. 


Mr. Peter B. 


Bradley loaned us his personal album of Arabian horse photographs. Mr. W. R. Brown sent 


us several photographs, as did the secretary of the Arabian Horse Club. 


Mr. H. H. Reese 


of the W. K. Kellogg Institute of Animal Husbandry gave us much aid during our visits 
with him, and placed his records at our disposal. 
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FACIAL PATTERNS OF ARAB HORSES 
Figure 5 
The photographs show some of the different positions which the facial markings may take. 
Farana 708 (A) bears a star; Antez 448 (C) has a star and strip; Mirzam 808 (B) and 
Shemseh 656 (D) both have a star, strip, snip, and chin spot. In B the chin spot is separate, 
while in D it is joined to the other markings. 
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Blunn and Howell: Face Patterns of Horses 


In this paper the facial markings have 
been designated as star, strip, snip, and 
chin spot, depending upon the part of 
the face involved. Any white mark- 
ing on the face above the eyes was 
called a star. Strip designated white 
marks from the eyes to the nostrils; 
snip, any white from the nostrils to the 
lip. Any white on the lower lip to the 
chin groove constituted the chin spot. 
The star, strip, and snip varied in size 
and shape. They occurred singly, in 
twos or threes, joined together or sep- 
arated. The chin spot also varied widely 
in size and shape. Many times it ap- 
peared on only one side of the lower 
lip as a small white mark. In other 
cases it covered the whole chin. It 
rarely occurred on a horse which did 
not have some one or more of the star, 
strip, and snip markings. It might be 
well to add that the greatest error en- 
countered in the stud books occurred in 
the classification of chin spot. About a 
dozen pictures were found in the stud 
books of horses which showed a chin 
spot but whose descriptions gave no 
indication of its presence. The accom- 
panying figures show the location and 
variations in the patterns studied. 

It was suspected immediately that 
chin spot was inherited in a different 
manner than were star, strip, and snip, 
since it was observed to occur with 
much less frequency than other mark- 
ings. The data were, therefore, analyzed 
in several different ways. The facial 
markings were first considered as a 
whole, then the patterns were broken 
up and studied in groups and as indi- 
vidual patterns. 


Experimental 


Munckel** states that white markings 
in horses are due to a special domi- 
nant factor independent of coat color 
and that other factors, even a suppres- 
sor, affect the distribution, size, and 
shape of the white pattern. Crew and 
Smith list a dominant factor M for 
white markings with further modifying 
factors affecting this general factor. 

The results of this paper are in close 
agreement with the findings of Munc- 
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kel, and of Crew and Smith. Table I 
shows the distribution of the face mark- 
ings in the population studied. It is 
seen that the star-strip-snip combination 
occurs more frequently than does any 
single pattern. Fifty per cent of the 
population as described in Table I is 
included in the two groups—star-strip- 
snip-chin spot and star-strip-snip. The 
chin spot appeared in only 100 or less 
than one-fourth of the 477 animals 
studied. In only one case did it con- 
stitute the only marking. It should also 
be noted that the frequency with which 
the individual patterns appear depends 
upon the position on the face. More 
white markings are found on the upper 
portions of the face than on the lower; 
e.g., there are more stars than strips, 
snips, or chin spots; likewise there are 
more strips than snips and chin spots 
and more snips than chin spots. When 
two patterns are considered together, 
however, the star-snip combination is 
most frequently observed. 

Table II gives the distribution of the 
facial markings in the various matings. 
Whenever two animals bearing chin 
spot either alone or in combination with 
some other pattern were mated together, 
the offspring, with seven exceptions, 
bore chin spot along with some other 
pattern. These seven exceptions are the 
animals about which doubt exists re- 
garding the accuracy of their reported 
markings. Table II shows also that 
chin spot occurs in some of the progeny 
in most of the matings even when the 
stallion and mare do not show it. In 
fact there were only two stallions none 
of whose get showed chin spot. Con- 
trary to the behavior of the chin spot, 
the star, strip, and snip patterns are not 
found in the offspring unless they are 
present in one or both of the parents. 

The genetic composition of all the 
parents has not been completely deter- 
mined. In those instances where the 
genetic composition of the parents has 
been established the numbers in any 
one mating are too small to fit any defi- 
nite ratios. In spite of these limitations 
the evidence seems to point strongly 
toward the belief that the chin spot 
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behaves as a recessive and that the 
Star-strip-snip pattern, as well as units 
of this pattern, behave as dominant 
characters. 

An analysis of the pedigrees of some 
of the animals strengthens these be- 
liefs. About fifty pedigrees were traced 
back to the fourth generation. Descrip- 
tions were available through the third 
generation for many of these animals, 
and in a few cases descriptions of ani- 
mals in the fourth generation were giv- 
en. The chin spot was frequently ob- 
served to skip a generation and then 
reappear even though neither parent 
showed the character. The other pat- 
terns, star, or strip, or snip, on the other 
hand were always found in the parents 
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when they were present in the off- 
spring. Sometimes the star, or strip, or 
snip were present in the parents and 
not in the offspring. If this happened, 
the pattern apparently did not reappear 
among the descendants until an animal 
bearing the pattern in question was 
mated to a non-white animal. 

In Table III the data have been re- 
grouped disregarding the presence or 
absence of the chip spot. The mating, 
star-strip-snip X_ star-strip-snip shows 
a preponderance of offspring having this 
pattern. This is characteristic of all 
matings involving the star-strip-snip pat- 
tern. In the mating star-strip-snip 
star there is also an excess of animals 
bearing a star alone. 


Table I. Distribution of Face Warkinge in the 


Table 


II. Distribution of Face Merkings in the Verious Vetings 


Population Studied: (In these Tables S « star, St = strip; Sn = snip; and Ch * chin s ot) 
Face Merkinzs* Stellions Mores Offspring hating 7 
SstSech x SSnch | 1| 1 
SstSach 1 Cb 3} 3 
x SStSn | 41) 13 1 a 
SStSnch x 2} 2 1 
x 2 
SStSach x St 2 é 2 i 
=e SStSnch x Mone | 29) 4 1 1s 3 233 
SStSa x SSnCh 1 
x 5 
x s| 2 2 
x Sto 3 1 1 1 
x St 2 1 
20 S8tSa x Sa 3 ‘ 
x Cb 2 1 
e x Mone is} 2 2212 28 2 
Son x8 1 
x St 3 12 
SSn x None 1 1 
3x 2 
3 Sn x Hone ? > 
Bone 19 10 
Total su} 6s 2 2 2 2 13 104 2% 5 120 
Totel 16 130 331 “These are the eight animale on which the facial markings were not checked. They appear in 
the following tables but ere unmarked. 


Teble III. Distribution of Face Markings in Ster, Strip, Snip Metings 
ting tterne 
No. | 3 st | 3 st | | st st gn None Table IV- Dietribution of Single Patterns 
Moti No Ster No Ster 
186 
No Sx 2 
gn x3 Sn a7 2 6 4 3 
St Se x St So 16 a 2 2 No Strip 
™ x» ul 2 i? ‘ 1 3 nen 138 uu? 2 
t x No 183 us 
3 St So x St a 2 1 1 St = Mo St 10 1 9 
St So x . 6 a a a 
So No Snip 
$ St So x none 2 1 2 ‘ 2 
Sa x Sn 167 126 a 
3 4 8 Sa x No Sn 160 108 
No Sn x No Su ‘4 
3 a i 
a Chia Spot Mo Chin Spot 
sas bd 3 a Ch x Ch 21 “ ? 
sh x No Ch 150 “4 106 
8 No Ch x Noch 160 26 1M 
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The last six rows of Tables II and 
III show the segregation of the face pat- 
terns when only some of the patterns 
are present in the parents. While the 
numbers produced by each type of mat- 
ing are small, the results strengthen 
the belief that star, strip, and snip are 
dominant characters and chin spot is 
a recessive character. 

Following the lead of the last six 
rows of Table III the data were ana- 
lysed, considering only two of the face 
patterns at a time. The fit between the 
observed and calculated ratios was 
poor; nevertheless evidence is found 
which strengthens the hypothesis ad- 
vanced in the preceding paragraph. 

If the patterns are considered indi- 
vidually as is done in Table IV, a strik- 
ing distribution is found. Further evi- 
dence of the recessive nature of the chin 
spot character is seen in the fact that 
there are approximately as many ani- 
mals with a chin spot as there are with- 
out a strip or snip. Furthermore, the 
number of animals without a chin spot 
is approximately equal to those with a 
strip or snip. Considering the star-no- 
star group, more animals are found 
bearing a star than are found in the 
strip, snip, or no chin spot groups. The 
number of animals without a star is in 
close agreement with the number found 
in the no-strip, no snip, and chin-spot 
groups. 

Most animals are registered before 
they are a year old, and as a result the 
chin spot is often not included in the 
description required upon the applica- 
tion for registration. Unless the spot 
covers a large part of the chin, it es- 
capes the attention of the owner, or is 
not thought to be an important mark of 
identification. It is believed that the 
seven animals lacking a chin spot, in 
the matings of chin spot chin spot, 
fall into this category. It is not pos- 
sible to ascertain the number of animals 
in the other categories which actually 
carry a chin spot and yet do not have it 
recorded in their registry description. 


Discussion 


Since no piebald Arabian horses have 
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been registered and since the pattern 
does not appear in the breed or in either 
fact or legend, it may be safely assumed 
that it is not present in Arabian horses. 
The presence of white on the face is 
possibly an expression of the highest 
grade of pigmentation of the piebald 
pattern. Klemola* reports a dominant 
spotting (“Pied”) factor in certain 
breeds and a recessive spotting factor 
(“Splashed White”) in other breeds. 
The recessive spotting factor and the 
wall-eyed condition apparently form an 
allelomorphic series. Both of these fac- 
tors cause white spots to appear in the 
coat. The first regions of the coat to 
lack pigment are located on different 
parts of the body, and the regions which 
retain pigment longest are likewise dif- 
ferent. Munckel finds only a dominant 
form of spotting. In general he noted a 
relationship between the spotting ex- 
hibited by the parents and that found 
in the offspring. Munckel also states 
that the “cold-blooded” breeds exhibit 
the patterns containing the most white, 
and that the Arabian and Thoroughbred 
breeds exhibit the least white. 

The Arabian breed apparently car- 
ries quite generally the white marking 
factor M of Crew and Smith. The fac- 
tors which produce the star, strip, snip, 
and chin spot are seemingly modifiers 
of the M factor. The size and shape of 
these patterns depends upon the in- 
fluence of still other unknown factors. 
With the present data it was not feasible 
to try to study the relationship between 
the amount of white exhibited by the 
parents and that shown by the offspring. 

It is possible that the factors govern- 
ing the facial markings may act as 
either extensors or suppressors of basic 
pattern factors. Should this be the 
case they must, nevertheless, act as 
either dominant or recessive genes. In 
the data presented above merely the 
dominant or recessive nature of the 
factors has been considered since it was 
impossible to find a simple basic pat- 
tern without breaking up the facial 
markings into four distinct patterns. 

A question might be raised as to 
whether the various patterns represent 


298 


an allelomorphic series. The results of 
two series of matings, of the stallion 
Hamrah No. 28* with two mares, cast 
serious doubt on this possibility. The 
mare Meleky No. 63 (star) produced 
ten offspring by the stallion Hamrah 
No. 28 (star-strip-snip-chin spot). One 
of the offspring was star-strip-snip- 
chin spot; two were star-strip-snip; two 
were star-snip ; three were star; one was 
snip; and one had no face markings. 

Dahura No. 90 (no facial markings ) 
produced eight offspring by Hamrah 
No. 28. One of the eight offspring was 
like the sire; five were star-strip-snip ; 
one was star-snip-chin spot; and one 
was star. 

If the face markings were allelomor- 
phic a maximum of four different face 
patterns would be expected to appear 
in any one mating. In the first case 
cited above six different facial mark- 
ings were produced. In the second mat- 
ing four classes were produced where 
only two were expected. This seems 
strong evidence that we are not dealing 
with an allelomorphic series. 

The results of the different matings 
do not closely fit definite mendelian ra- 
tios. This may be accounted for by the 
fact that the data contain inherent er- 
rors which it has been impossible to 
evaluate with much accuracy. The error 
present in herd book records has been 
estimated to be about three per cent 
for sex distribution in hogs (McPhee*) 
and five per cent for color classification 
in the coat colors of horses (Heizer*). 
When we deal with white markings 
covering a small area, the error is prob- 
ably greater. Breeders, when register- 
ing horses, often fail to mention the 
presence of a white mark whereas they 
seldom indicate a white marking where 
none is present. An example of this is 
Shemseh No. 656. In the stud book 
she is stated to have a blaze; actually 
in addition to the blaze her whole chin 


is white (Figure 5D). By conservatively 


estimating the error to be five per cent 
and using this figure as a correction 
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factor the results of each part of Table 
IV closely fit the expected 3:1 ratio. 

That most of the parents are hetero- 
zygous is seen from Table IV. In the 
star X star and strip X strip matings, 
eighty-five per cent of the offspring in 
each group had a star or strip re- 
spectively. In the no chin spot & no 
chin spot mating eighty-four per cent 
of the offspring lacked a chin spot. The 
snip X snip mating is the most hetero- 
zygous as only seventy-five per cent 
of the offspring show a snip. 

Since the tables accompanying the pa- 
per have, for the most part, been con- 
structed around the sixteen stallions 
studied, it was hoped that an analysis of 
those mares having produced several off- 
spring might prove enlightening. By 
working upon the hypothesis that the va- 
rious patterns were inherited indepen- 
dently, an attempt was made by means of 
Warwick’s “Probability Tables for Men- 
delian Ratios with Small Numbers’® to 
construct the genotype of the several 
mares and also of the stallions. The 
results show that apparently ten mares 
were homozygous for the star pattern. 
If we subtract the produce of these 
mares from the star X star class in 
Table IV the result is a statistically sig- 
nificant 3:1 ratio. The same procedure 
was followed for strip, snip, and chin 
spot. No individuals were found which 
were homozygous for the snip pattern. 
Treating the strip strip and no chin 
spot X no chin spot matings as the 
star mating was treated, the resulting 
ratios very closely approximate the ex- 
pected 3:1 ratios. The value of the de- 
viation divided by the probable error 
was 3.3 in each case. There were sev- 
eral mares in each mating whose pat- 
tern was questionable, so that the re- 
sults must be taken as merely sugges- 
tive. 


Summary 


A study of the facial markings in a 
population of 477 Arabian horses indi- 
cates that the star, strip, snip, and chin 
Spot patterns are conditioned by modi- 


*The number after the animal’s name is the registration number given in the stud book. 
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fying factors of a general factor for 
white markings (the M factor of Crew 
and Smith). The star, strip, and snip 
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patterns seem to be inherited as domi- 
nant characters while the chin spot ap- 
pears to be a recessive character. 
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VARIATION IN PIEBALD DEER MICE 
Figure 6 

Diagrams representing the several degrees and types of white areas which occurred in 
Peromyscus and which were used in the classification of the mice. The diagrams were drawn 
from skins of animals typical of arbitrary but well defined types of distribution and area. 
The various types are not separated by equal percentages of white, for it may be seen that 
the lower grades show less variation than the higher. A represents a mouse with no unusual 
white areas. B, C, D and E are types of piebald in the rufinus stock. F and G are types of 
the bairdii stock. H and J are two of the lower grade types occurring after the rufinus and 
bairdii types were crossed. A few totally white mice with black eyes also resulted from 


this cross. 
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PIEBALD CHARACTERS OF THE 
DEER MOUSE* 


Horace W. FELDMAN 


Hyde Park, Massachusetts 


HE occurrence of white areas in 

an otherwise colored pelage of 

mammals is a very common vari- 
ation. In birds, also, white portions of 
the plumage are frequent in a wide 
variety of species. Such white spotting 
or piebaldness is usually found to be 
hereditary, although a considerable va- 
riability exists in the shape and extent 
of the white areas; this variability is 
due to non-hereditary influences upon 
the development of the integument. 
The deer mice, genus Peromyscus, 
have at this writing supplied a number 
of reported cases of white spotting. 
Castle and Phillips? found that, by 
selection and inbreeding, a white band 
on the tail could be extended to cover 
a large part of the abdomen in Pero- 
myscus leucopus. The white pattern 
was recessive in heredity. Sumner* 
observed white spots on the head in 
several races of Peromyscus. A white 
tip of the snout in P. maniculatus 
rubidus was probably a recessive vari- 
ation. Barto and Heustis' investi- 
gated white stars in two subspecies of 
P. maniculatus—gambeli and rubidus, 
and in hybrids of these two races. 
The white areas were of various shapes 
and varied in extent from a few white 
hairs to patches one and one-half centi- 
meters long. In heredity the star was 
recessive but appeared in fewer indi- 
viduals in all types of matings than 
would have been expected. A positive 


correlation was observed between large 
stars of parent mice and large and fre- 
quent stars in the offspring. The 
authors concluded that several genes 
produced this variation. 

Since 1928 a number of piebald and 
white star types have appeared in 
Peromyscus colonies at the University 
of Michigan.¢ The northern white- 
footed mouse, P. leucopus novebora- 
censis, supplied a small white star on 
the head, with an occasional mouse 
showing a shortened tail stripe. The 
white areas varied from a few white 
hairs to a stripe about a centimeter in 
length and three millimeters in width. 
The variation behaved as a mendelian 
recessive character. Similar white 
areas were observed in several races 
of the deer mouse, P. maniculatus- 
gambeli, sonoriensis, blandus and rufinus. 
The white spotting was not investigated 
at length in the first three of these 
although the character showed in blan- 
dus a great variability capable of dis- 
tinct alterations under selection. In 
this respect the blandus white spotting 
resembled the rufinus material, which 
was examined at some length. Two 
distinct stocks of P. m. rufinus were 
studied with respect to white spotting. 
One from Buena Vista, Colorado, had 
a small white star on the face and a 
whitish tip of the nose. Ratios from 
matings indicated that each variation 
was inherited as a separate mendelian 


*A contribution from the Laboratory of Vertebrate Genetics, University of Michigan. 
Grants from the Faculty Research Fund supported this work in 1928 and 1929. 

+Doctor Lee R. Dice supplied most of the foundation animals from which the material 
discussed in this paper was reared. The very striking and interesting character in the white- 


footed mouse, P. maniculatus bairdii, was furnished by Doctor Elmer Roberts. 
is grateful to these two workers for the material. 


[ The writer 
It is a pleasure to acknowledge the 


valuable assistance of Miss E. Lucile Beerbower, Research Assistant in Vertebrate Genetics, 
in taking notes on these mice and in making the diagrams which accompany this paper. 
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recessive character. The piebald char- 
acter of the second stock of rufinus 
was typical of the variation as it had 
appeared in the several races of Pero- 
myscus. This particular stock was 
used for more extensive observations 
because it was more fertile in the 
laboratory than the others. It origi- 
nated from three females and one male 
caught near La Veta, Colorado. 

A distinct type of piebald appeared 
in two females of P. maniculatus 
bairdii captured near Morrison, IlIli- 
nois. The white areas were very simi- 
lar in size and shape on these two sis- 
ters and showed a distribution which 
differed from any observed in the 
above races. They embraced most of 
the face, neck and chest. The tail 
stripes were also incomplete. A _ fur- 
ther difference between this and the 
other types of piebald was the lack of 
a sharp demarcation of the white areas 
from the colored. A strip of fur about 
four millimeters wide in which white 
and colored hairs were mixed _ bor- 
dered the white areas. 


Breeding Results 


A total of 1,720 mice were observed 
in breeding tests on the nature of the 
piebald characters in the La Veta stock 
of rufinus and the bairdii stock. The 
results of observations upon the rufinus 
types gained by matings within the 
race are presented in Table I. Results 
of the matings within the bairdii race 
are summarized in Table II. In Table 
III are given the results obtained from 
crossing certain types of piebald ru- 
finus and piebald bairdii. 

Within the rufinus race the piebald 
appeared as a character having great 
variability. The original mice with 
white stars (Figure 6, B and C) proved 
to be of three genetic types. Two of 
the types bred true and were recessive 
to self. The third produced inter se 
definite proportions of self stars, and 
a much higher grade piebald in which 
the white areas included a collar or 
band of white about the neck. The 
types having markedly incomplete 
bands did not breed true but produced 
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offspring with complete bands, incom- 
plete bands, and stars in definite ra- 
tios. In this respect they resembled 
the exhibition type of “Dutch” rabbit 
and belted house mouse. The form 
with a complete band bred true in all 
cases. In crosses between it and 
homozygous self mice the F, consisted 
of star individuals. These produced 
an Fs of approximately equal propor- 
tions of bands, stars, and self indi- 
viduals. The F, back-crossed to the 
banded type gave bands and stars in 
approximately the ratio of 3:1. On 
the banded individuals the complete 
and incomplete collars appeared in the 
ratio of 1:2. When the F;, stars from 
band X self were back-crossed to self 
mice they produced stars and selfs in 
the ratio of 1:3. 

The genetic behavior of the piebald 
of this stock of rufinus lends itself 
readily to a mendelian interpretation. 
The results of the breeding tests point 
to the existence of two recessive pie- 
bald factors which interact in the ex- 
tension of white areas in the pelage 
of the mice. Self mice are P;P; P2Po. 
True breeding star types are either 
P,P, pepe or pip; P2P2, and the other 
star type is Pip; Pepe. Incompletely 
banded mice are either Pip; pepe or 
pip: Pope. The animals with complete 
bands are thus the double recessive 
Pipi pepe. In all types there is a 
slight tendency for less white to appear 
in certain individuals than is typical of 
the genetic formula. Genetically, star 
mice which do not show any white 
hairs are the most common cases of 
this overlapping in development. 

The piebald character which ap- 
peared in the bairdii was very uniform 
and simple in mode of inheritance as 
compared with that of rufinus. It has 
been termed “white-face’” because of 
the similarity to the familiar character 
of Hereford cattle. The original fe- 
males when mated to self mice of their 
race produced progeny, half of which 
were self and half white-faced like 
themselves. It was found that piebald 


mice in this stock were of two genetic 
types. 


One produced only white-faced 
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young in matings with white-faced and 
with self animals. The other, like the 
original females, produced both pie- 
bald and self young when mated inter 
se and with self animals. True breed- 
ing white-faced mice mated with self 
mice produced an F,; generation which 
was entirely white-faced. These pro- 
duced an Fe consisting of white-faced 
and self individuals in the ratio of 
3:1. Several F; mice were mated to 
self animals and thereby had white- 
faced and self progeny in equal pro- 
portions. Self F, segregates inter se 
produced only self offspring. These 
results indicate that the piebald in this 
stock of bairdii was due to a mendelian 
factor which was completely dominant 
over self. It has been designated S. 

After preliminary observations were 
completed upon the rufinus piebald 
character and upon the bairdii white- 
face it was deemed of interest to com- 
bine the two and thus study them in 
a common stock. Accordingly two 
crosses were made between them. 
Homozygous star rufinus, pip: P2Pe, 
were mated with homozygous white- 
faced bairdii, SS. The F, consisted 
of white-faced mice. The Fs was com- 
posed of four types: self, star, white- 
faced, and a new form in which the 
head, neck, under side, and portions 
of the sides of the mice were white. 
These occurred in proportions close to 
the dihybrid ratio of 3:1:9:3. When 
F, mice were back-crossed to the star 
type these four types appeared in the 
progeny in approximately equal num- 
bers. Homozygous banded rufinus, 
Pipi Pope, were also crossed with homo- 
zygous white-faced bairdii, SS. In 
this case the F, consisted of the ex- 
tended white-face which appeared in 
the F. and back-cross generations of 
the above cross. These produced an 
F, of seven types; namely, self, star, 
bands, white-faced, extended white 
face, a new type of piebald in which 
only the mid-dorsal region and irregu- 
lar areas on the sides retained color, 
and totally white animals. When F;, 
mice were back-crossed to the banded 
tvpe their progeny consisted of these 


seven types in proportions different 
from the Fz generation, however. 

An analysis of the results of these 
two crosses denotes in the first a di- 
hybrid and in the second a trihybrid 
cross. The recessive factors of rufinus 
interact with the dominant of bairdii to 
produce cumulative effects on the ex- 
tension of white areas over the pelage 
of the mice. The new types which ap- 
peared in the F2 and back-cross gener- 
ations may be explained as being due 
to the following genetic constitutions: 
extended white-face, SS or Ss with 
two of the recessive factors; restricted 
color, SS or Ss with three recessive 
factors; and totally white, SSpipipepe 
and Ss pipip2pe. <A limited progeny 
from two completely white F2 mice 
mated to banded mice indicated that in 
these two individuals we actually had 
a representative of each type. The off- 
spring of one were all white and of 
the other white and banded in equal 
proportions. These results coupled 
with those from the intra-racial mat- 
ings explain the heredity of piebald as 
it has appeared in the two races. By 
means of the dominant white-face fac- 
tor and the two recessive star factors, 
a series of piebald types is produced 
ranging from self coloration in which 
there are no white dorsal areas to a 
completely white - coated, black - eyed 
form. It is obvious that the dominant 
factor was peculiar to bairdii and the 
recessives to rufinus. The observations 
upon this material suggest that the sev- 
eral regions of the pelage of Pero- 
myscus differ in the susceptibility to 
loss of pigmentation. The region of 
the face between the eyes, the chest, 
and the tail are first to lose pigment. 
The chin and neck follow. An exten- 
sion of all regions precedes the final 
stage of color elimination. The mid- 
dorsal region of the body is thus the 
last to retain color. 


Summary 


Piebald in a stock of Peromyscus 
maniculatus rufinus was due to two 
recessive mendelian factors which inter- 
acted to produce a range of types. Pie- 
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bald in a _ stock of P. maniculatus 
bairdii was caused by a single domi- 
nant mendelian factor. Crosses _be- 
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tween the two races extended the 
variability to include completely white 
mice with black eyes. 
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Summary of matings of piebald types in Peromyscus 


Table 


Summary of matings of piebald types in P- m. bairdii- 


Teble I. 
maniculatus rufinus, Le Veta stock. 


Types of parents Types of offspring 


Types of Parents Types of Offspring 


Mhite-face Self Totel 


+ | Incomp.| Stere | Self 
Band 


White-face (SS) inter se 


Complete Band inter se 
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Table III- 


Summary of matings of piebeld Peromyscus saniculetus 
rufinus with piebald Pp. m. beirdil. 
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A Survey of Forest Genetics 


The survey of plant and animal genetics 
which forms the main part of the 1936 Year- 
book of the U. S. Department of Agriculture 
is to be continued in later issues, according to 
an announcement of the U. S. Forest Service. 
Next year it is planned as a part of this pro- 
gram to bring together all existing material on 
forest genetics. The Division of Silvics of the 
U. S. Forest Service is conducting this survey. 
A questionnaire has been prepared and circu- 


lated to all individuals and institutions known 
to be interested in this subject or doing work 
along this line. In a pioneer venture of this 
kind it is not easy to cover the field complete- 
ly, and every reader of the JourNaL who has 
information or knows of work that should be 
included in this summary is requested to com- 
municate with the editor or with Mr. E. N. 
Munns of the U. S. Forest Service at Wash- 
ington. 
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of Drosophila virilis are being con- 
ducted at the present time in sev- 
eral laboratories widely separated from 
each other. It need hardly be men- 
tioned that a cytological analysis of the 
salivary chromosomes has become al- 
most a necessity in such studies, and the 
present preliminary paper is offered with 
that fact in mind. It is admittedly a 
mere beginning in the cytogenetic anal- 
ysis of D. virilis, but the identification 
of the various regions with genetic fac- 
tors is merely a question of time. D. 
virilis lends itself exceedingly well to 
such a study because of the excellent 
staining qualities of the chromosomes 
and the rapidly growing data on linkage. 

The aceto-carmine method of staining 
salivary glands of larvae just before 
pupation was used throughout, and in 
the microscopic work a 120 apochro- 
matic objective and 10 compensating 
ocular were employed. The light source 
was a 6-volt ribbon filament lamp with 
various Wratton filters, chiefly 58A. 

Metz? has shown that in D. virilis the 
diploid number of chromosomes is six 
pairs. In the gonial metaphase plate 
these consist of five pairs of rod-like 
chromosomes of approximately equal 
size and one pair of small, dot-like chro- 
mosomes. As might be expected, there- 
fore, the salivary cells show six elements 
attached to a common chromocenter, 
pairing of homologous chromosomes oc- 
curring as in other species. 

The drawings were made only from 
well-stained, uncoiled and moderately 
stretched chromosomes, and only from 
temporary mounts. In general the type 
of banding is very similar to that found 
in the salivary chromosomes of D. 
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melanogaster by Painter,® Bridges,’ and 


others. It is noted that the bands have 
a great tendency to occur in pairs, and 
usually, on closer examination, a heavy 
band is usually made up of two or more 
bands. In my best preparations the 
bands are predominantly of the broken 
type. Also, like D. melanogaster, D. 
virilis chromosomes show definite and 
fairly constant constrictions, which are 
an aid in identifying certain chromo- 
somes when their ends, the most reliable 
and conspicuous criterion of their iden- 
tity, do not lie in a clear area. These 
constrictions can be greatly distorted by 
extreme stretching. The lengths of the 
chromosomes vary considerably, since 
by undue pressure on the cover slip in- 
dividual members can be stretched to 
twice or more their “normal” length. 
An attempt was made to measure and 
to obtain an average of the lengths of 
moderately stretched chromosomes. The 
approximate lengths are as follows: A 
(1?) = 230%; B(2?) = 260n; 3rd = 
190, ; 4th = 220, ; Sth 6th = 
12. The total length of all the elements 
is then 1097». The total length of the 
chromosomes in D. melanogaster is 
1180 (Bridges'), which is not signifi- 
cantly more than in D. virilis. The 
lengths of the dot-like chromosomes in 
both species are approximately equal. 
The tentative identifications of the 
chromosomes have been made chiefly by 
three translocations. One translocation 
involves a reciprocal interchange be- 
tween the 3rd and 4th linkage groups. 
This translocation was clear and seems 
definitely to identify these two chromo- 
somes. Two other translocations involve 
the 3rd and 5th linkage groups. In one 
of these instances a part of the 5th chro- 
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mosome is apparently attached to the 
3rd in the region of the spindle fibre, 
thus obscuring the details. In the other 
instance there is apparently a reciprocal 
translocation very near the chromocenter 
region, making a good figure extremely 
rare. The 6th chromosome is easily 
identified by its size. The chromosomes 
labelled A(1?) and B(2?) are prob- 
ably the Ist and 2nd respectively. The 
only evidence for this is as follows: (1) 
in some preparations of male larvae chro- 
mosome A(1?) stains less darkly than 
the other chromosomes; (2) in the ex- 
amination of many such preparations I 
have failed to find a split chromosome, 
a condition fairly common in the auto- 
somes. If A(1?) is the Ist or sex chro- 
mosome, then the remaining unidenti- 
fied chromosome must be the 2nd. I! 
consider this evidence by no means ade- 
quate, but highlv suggestive. 

A scheme of mapping the detailed 
topography of the chromosomes similar 
to that used by Bridges! has been adopt- 
ed. Such a scheme has the advantage of 
permitting expansion without altering 
the major coordinates. Two important 
differences between this map and 


Bridges’ should be noted: (1) The free 
or non-chromocenter ends of all chromo- 
somes lie to the left, whereas in the map 
of D. melanogaster the chromocenter 
ends of the 2R and 3R elements lie to 
the left. (2) Instead of arbitrarily di- 
viding each chromosome into 20 parts, 
the number of units has been determined 
by the approximate proportionate length 
of the chromosomes. Thus we have 21 
units for A(1?), 24 for B(2?), 17 for 
3, etc., there being 100 units in the en- 
tire group. 

Acknowledgments are due Professor 
Hideo Kikkawa of the Imperial Univer- 
sity, Tokyo, to whose kindness I am in- 
debted for the use of certain transloca- 
tions that have assisted materially in the 
identification of the chromosomes. 
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The Inherited Traits of Robert E. Lee 


When the nascent science of genetics is 
developed, Robert E. Lee will be cited in the 
case-books along with those who appear in 
Galton’s Hereditary Genius. For his most 
conspicuous qualities, it may be repeated, 
were derived in almost equal determinable 
proportions from his parents and his grand- 
parents. From his Grandfather Lee, came a 
sense of system, the power of critical analysis 
that kept him free of illusion, and, along with 
these, perhaps, his love of animals. His good 
looks were an endowment from his maternal 
grandmother, the “Lowland Beauty” at the 
sight of whom the grave eyes of George 
Washington are said to have lighted up. To 
his Grandfather Carter, Robert E. Lee owed 
much of the religion in his nature, something 


of his kindness, his love of family life and his 
devotion to his kin. “Light-Horse” Harry 
Lee passed on to his youngest son his fine 
physique, his aptitude for military affairs, his 
great intelligence, his daring, his sense of 
public duty, and the charm of manner that 
made him so readily a captain. The charac- 
teristics of his mother that reappear were her 
religion, her thrift, her self-control, her so- 
cial sense, and her patience in adversity. If 
it seems unscientific, at first glance, to speak 
with so much assurance of Lee’s inherited 
characteristics, it may be said that the celeb- 
rity of his forebears and the diligence of the 
family genealogists make the facts more ap- 
parent than in most cases.—FrREEMAN, Douc- 
Las, Life of Robert E. Lee. 
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AWARD OF MEYER MEDAL 
TO P. H. DORSETT 


Photograph by S. H. Hastings 


PRESENTATION OF THE MEYER MEDAL TO P. H. DORSETT 
Figure 8 


Some of the friends of the recipient who gathered to do him honor. 
Dr. Hassell the Zoologist, an old-time friend of Dorsett’s. 
C. S. Scofield, P. H. Dorsett, David Fairchild, 


From left to right: 
Then O. F. Cook, Guy N. Collins, 
T. H. Kearney and Walter T. Swingle; all 


men who have made contributions to American agriculture through their introductions of new 


foreign plants. 


HE Frank N. Meyer Medal has 

| been awarded again by the Coun- 
cil of the American Genetic Asso- 
ciation, this time to P. Howard Dorsett, 
a member of the group of persons who 


built up the Plant Introduction Service 
of the Department of Agriculture. 


Twelve of these medals in recognition 
of distinguished services in the field of 
Plant Introduction had already been 
awarded ; four of them abroad and eight 
in the United States.* 


Because of my close personal asso- 
ciation with the recipient of this, the 
thirteenth Medal, I find it difficult to 
write dispassionately. Our friendship 
has gone on for over forty-five years 
and we have literally grown old to- 
gether, working side by side, each 
spurred on by the opinions of the other. 
While I cannot, therefore, judge of his 
qualifications without prejudice, his ac- 
complishments give such a wide margin 
of safety that there can be no question 
of his deserving this honor. 


Medal,” Journal of Heredity 11: 168-174. 1920. 


*For a history of the origin of the Meyer Medal, see “A Foreign Plant Introduction 


307 


— 
= 


308 The Journal 


Howard Dorsett is a son of the Great 
Plains, having been born in Illinois sev- 
enty-four years ago. I never knew his 
father, but his mother was one of those 
remarkable persons whose interest in 
the life about her was keen to the very 
end. 

He grew up in a pioneer community, 
in an environment in which self-disci- 
pline was perhaps the most pronounced 
feature. He acquired those habits of 
vigilance, alertness and persistence with- 
out which no farm in this country could 
be successfully run, at least so it was 
believed in the eighties. Early hours 
and late hours were looked upon so con- 
stantly as the price of success that they 
became a fixed habit of existence. To 
get up at half past three or four o’clock, 
milk several cows and deliver the fresh 
milk before the early rising hour of a 
small town entailed a discipline of the 
severest type. It was to this rigorous 
regime that young Dorsett habituated 
himself, and he has adhered to it 
throughout his career as a builder of 
Plant Introduction Gardens and as an 
Office Administrator and an Agricul- 
tural Explorer in foreign countries. 

To the work of Plant Introduction, 
Dorsett did not bring what the obvious- 
minded would suppose he should have 
brought and what he always regretted 
not having—a profound knowledge of 
systematic botany. He could not iden- 
tify at sight a very large collection of 
trees or shrubs and give them their 
correct botanical names; his interest in 
plants was not in their names but in 
their behavior. If there were differences 
in the hehavior of the species he was 
handling he observed them and steered 
his course of treatment for each species 
according to its peculiarities. He spared 
no pains to give the plants he had 
charge of the best possible chance to 
grow and perform. 

It was his skill with a hammer and 
saw, tools not usually associated by 
botanists with their profession, that 
enabled him in the early days to avert 
many disasters which faced thousands 
of newly introduced plants upon their 
arrival from the ends of the earth. 
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These emergencies which are encoun- 
tered in the first few days or weeks of 
a plant immigrant’s arrival are, alas, 
too often not fully met by Plant In- 
troducers, and their attempts to ac- 
climatize new species often fail in con- 
sequence. Particularly have the discour- 
aging problems of contending with the 
parasites and fungus diseases which 
Plant Immigrants are heir to proved 
overwhelming in all too many cases. 
But with his skill in carpentry and his 
understanding of machines of all sorts, 
Dorsett, with his own hands, construct- 
ed whatever was needed whenever de- 
lays or lack of funds confronted him 
and threatened to affect the chance of 
survival of his charges—and live plants, 
it should be remembered, are essential 
to success in plant introduction. 

In the nineties few of the principles 
of plant introduction as they are now 
understood had been worked out any- 
where in the world. The opportunities 
were just such as appealed to Dorsett’s 
pioneering instincts. In the creation of 
the various Plant: Introduction Gardens 
in South Florida, Georgia and Mary- 
land, in the East, and in California and 
Washington in the West, Dorsett found 
room for the exercise of his never-tiring 
industry and skill. The five Gardens 
which exist today owe their beginnings 
largely to him. 

In these propagating stations millions 
of young plant immigrants were nursed 
until they had grown to a size suitable 
for trial by experimenters throughout 
the country. It has been Dorsett’s good 
fortune to be associated in this most 
intimate and useful way with the first 
appearance in America of such new 
crops as the Tung Oil tree, the Date 
Palms and the Japanese Flowering 
Cherry trees, the Oriental Bamboos, 
East Indian Mangos, Japanese and Chi- 
nese Persimmons and Jujubes, the Chay- 
otes, Dasheens and Chinese Cabbages, 
Udo, and numerous other plants. 

Early in his career he took up pho- 
tography, and, with his usual zest, per- 
fected his own technique. Today his 
collection of field and studio photo- 
graphs constitutes an invaluable record 
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of the growth of the Plant Introduction 
Gardens of America. He developed to 
its logical conclusion a system of illus- 
trated travel reports, the bound volumes 
of which now cover many shelves in his 
library and furnish a pictorial account 
not only of his operations in the build- 
ing of the various Gardens, but of his 
travels to and fro in America and later 
of his collecting trips in Brazil, China 
and Japan, the Dutch East Indies, Cey- 
lon, Panama, the West Indies and the 
north coast of South America. 

Dorsett’s first foreign expedition was 
to Brazil in 1914, where he went with 
A. D. Shamel and Wilson Popenoe. 
The results of their work in Bahia and 
on the Rio San Francisco are not only 
recorded in detail in the volumes of 
Plant Inventories and the photographic 
archives of the Division, but South 
Florida is todav enriched with such new 
and useful plants as the Grumichama, 
Eugenia Dombeyi, the Pitomba, Eu- 
genia Luschnathiana, the Jaboticaba, 
Myrciaria cauliflora, the forage grass 
Capim Gordura, Melinis minutiflora and 
other species. These are already begin- 
ning to attract the attention of the pio- 
neer gardeners and farmers of the re- 
gion. 

In 1921 Dorsett and I went to Pan- 
ama together, taking with us among 
other plants, some little mangosteen 
trees for the Summit Garden near An- 
con. These now form the nucleus of a 
mangosteen orchard, and are beginning 
to bear in that garden their delicious 
fruits each year. 

Dorsett’s and my own interest in the 
Soy Bean as a crop for America began 
in the earliest days of our association 
in the work of Plant Introduction and 
his experience with it in our Gardens 
and as an emergency crop during the 
World War fixed its importance in his 
mind. On his first trip to the plains of 
Manchuria, where soy beans form the 
staple grain crop, he was stimulated to 
collect all the varieties he could get 
his hands on, knowing that from them 
would come, either directly or through 
hybridization and selection, the future 
soy bean varieties of America. He sent 


in over two thousand strains and varie- 
ties during that expedition, and a few 
years later, on a second trip, when he 
was accompanied by W. J. Morse, the 
soy bean expert of the Department, even 
more were collected. This is not the 
place for a detailed account of Dor- 
sett’s contribution to the great soy bean 
industry of America; it should appear 
in the book which I assume Mr. Morse 
is writing. 

On this second long and arduous ex- 
pedition to Manchuria, Dorsett came 
down with double pneumonia and would 
probably have died had it not been for 
the care given him by Ruth Dorsett, 
his daughter-in-law, who had accom- 
panied him. 

Of Dorsett’s work in Ceylon, Suma- 
tra and Java in 1925-261 have personal 
knowledge, for, as I have described in 
Exploring for Plants, he and his son, 
Jim, left their winter camp in Man- 
churia and joined Mrs. Fairchild, our 
son and me in Kandy, Ceylon. There we 
spent several months together in those 
wonderful tropical islands, collecting 
handsome shade trees, tall palms, bam- 
boos, flowering vines and fruit trees, a 
number of which may be seen today 
growing in South Florida. They were 
unforgettable days—those in the jungles 
of Sumatra and Java. 

It is perhaps instinctive to give the 
credit for the ultimate success of an in- 
vention or discovery to one person only ; 
the one whose intellect we believe first 
conceived it, or whose initiative first 
brought about its use, yet in the work 
of introducing a new foreign plant into 
culture, this instinct sometimes leads us 
astray. Often it is not to the one who 
first brings in a new species and grows 
it in a collection somewhere that the 
honors should be given, but to the one 
through whose persistent efforts it 
finally comes into more or less extensive 
use in its new home country; at least to 
be fair, the honors should be divided. 
It is, therefore, for Dorsett’s work in 
making possible the production of large 
numbers of newly imported plant immi- 
grants and their distribution to experi- 
mentors quite as much as for the thou- 
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sands of seeds and plants he collected 
with his own hands in foreign countries 
that the Council decided to award him 
the Meyer Medal. 

The presentation ceremonies took 
place on June 2 on the lawn of the 
Plant Introduction Garden at Bell, 
Maryland, with whose beginnings Dor- 
sett had a great deal to do, putting into 
the building of it the tireless energy 
which his friends have come to asso- 
ciate with everything he does. 


NEW EDITION OF 


HE fourth edition of this classical 
work* presents an up-to-date sum- 
mary of the facts and principles of the 
genetics of human beings. Much new 
material appears, both in the form of 
illustrations and text. The junior au- 
thors pay a deserved tribute to Baur, 
whose death occurred since the publica- 
tion of the previous edition. An excellent 
picture of Baur serves as a frontispiece. 
Comparing this edition with the third, 
one finds that Baur’s section on general 
genetics is least modified, as would be 
expected. New material in this section 
consists of a discussion of lethal factors 
and the inclusion of the latest chromo- 
some maps of Drosophila. Giant chro- 
mosomes are not mentioned. 

Fischer’s section on racial differences 
in mankind is extensively rearranged 
and augmented. New material includes 
discussions of finger and palm prints, 
features, blood groups, the M-N reac- 
tion, and the diagnosis of identity in 
twins. The plates of racial types are re- 
arranged and increased in number. 

The section by Lenz on morbific fac- 
tors has been extensively rewritten. New 
pedigree charts have been added, and the 
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The occasion brought together many 
of the “Old Guard” of Plant Introduc- 
tion, both clerical and scientific. These 
outstanding men of science are all old 
friends of Dorsett and delighted to see 
him honored. It was an occasion that 
brought up many interesting memories, 
reminding us that in persons still living 
have resided forces which are even now 
making profound changes in American 
agriculture. 

Davin FarrcuiLp 


BAUR-FISHER-LENZ 


discussions of various characters have 
been brought up to date on the basis of 
recent literature. In this connection 
much fuller use has been made of 
American literature than in the earlier 
editions. The newly-discovered taste 
deficiencies are briefly mentioned. 

Lenz’ section on methods of analyz- 
ing human inheritance has been aug- 
mented by a brief outline of probability, 
and by a considerable discussion of the 
twin method of research. Nothing is 
said, however, of the recent develop- 
ments of the gene-frequency method of 
analysis. 

As in the previous edition, the volume 
closes with a discussion of intellectual 
capacities and their inheritance, with es- 
pecial reference to the racial question. 
The Jews and their contributions to sci- 
ence and culture are discussed with the 
same dispassionate fairness as before, 
and seem happily not to have suffered 
at the hands of the authors in spite of 
recent political activities along this line. 
All in all, the book upholds the standard 
set by previous editions, and is still a 
very necessary part of the equipment of 
the student of human inheritance. 

Ohio State University L. H. Snyper 


*Menschliche Erblehre, by Erwin Baur, 
edition, rewritten. 


Pp. VIII + 796. Munchen, J. F. Lehmanns Verlag. 


Eucen Fiscuer, and Fritz Lenz. Fourth 
1936. 


THE THREE-(BENZINE) RING BIOCHEMICAL 
CIRCUS 


Cancer-producing Agents, Sex Hormones and Vitamins Linked by the 
Newer Organic Chemistry 


TRANGE as it may appear, this 
book,* which details the develop- 
ments in what were originally widely 
separated fields in the organic chemistry 
of highly complex products of plant and 
animal organisms, is replete with dra- 
matic incidents. The astounding ana- 
lytic and synthetic work of the organic 
chemists of many countries (and Ameri- 
can chemists have contributed their fair 
share) has demonstrated the common 
chemical relationships between many 
alkaloids, resin acids, cancer-producing 
hydrocarbons, sterols and bile acids, sex 
hormones, heart poisons and saponins— 
besides locating and identifying, in most 
cases, the specific groups and side chains 
and “bridges” responsible for the great 
divergences in properties. Incidentally, 
because of the small quantities of ma- 
terial available for the investigation of 
cholic acid, Pregl was led to develop his 
classical methods of microanalysis, for 
which he received the Nobel prize. Win- 
daus and Wieland, among the many 
workers in this field, have also received 
the Nobel prize. 

The prototype of all these very differ- 
ent substances is phenanthrene, first iso- 
lated in 1872 from coal tar, where it 
occurs with its isomer, anthracene. While 
in anthracene the three benzene rings 
are in straight line formation, in phe- 
nanthrene one of the rings is offset: 


Ov 
ANTHRACENE PHENANTHRENE 
As we shall see, this makes a tremen- 
dous difference in the three-ring circus 
which develops when the various groups 
and side chains make their bows in the 
three benzene rings of the phenanthrene 
nucleus, with “bridges” or extra rings 


clowning alongside. And the “show” 
is of vital interest to the biologist, for it 
may indicate the basis of certain taxo- 
nomic and phylogenetic relationships be- 
tween various plants and animal groups 
—possibly even between plants and ani- 
mals. The physiological effects which 
are produced by differences in arrange- 
ment of molecular groups are, of course, 
of fundamental interest to the geneti- 
cists, now that it is becoming almost a 
commonplace that the gene is some sort 
of chemical laboratory. The importance 
of specific chemical substances as possi- 
ble “modifiers” of bio-catalysts (genes 
and enzymes) has been pointed out in 
the April number of this JouRNAL, pp. 
139-150. Such molecules thus become 
directors of the directors of the chemical 
processes of life. 

Even to the organic chemist who has 
not been keeping track of the great ad- 
vances in this field, the technical por- 
tions of this book will hardly class as 
light mid-summer reading. Thus mor- 
phine, one of the phenanthrene alkaloids, 
is described as “a hexahydrophenan- 
threne derivative having a phenolic hy- 
droxyl group (C3), a secondary alco- 
holic group (Cg), an oxide bridge be- 
tween positions 4 and 5, and an ethana- 
mine chain, in- 
serted between positions 9 and 13 and 
constituting part of a six-membered 
heterocyclic ring.” All this is indicated 
in the following structural diagram 


(from page 25) : Re 


MORPHINE 


By methylation the OH group in 
position 3 becomes CH;0—and the 
habit-forming morphine has become 


*Freser, L. F. The Chemistry of Natural Products Related to Phenanthrene. Pp. XII 358. 
New York. Reinhold Publishing Co., 1936. 
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the much more useful and less dan- 
gerous codeine. On dehydration with 
acids, accompanied by a _ molecular 
rearrangement, morphine becomes apo- 
morphine and acquires properties which 
permit its use as a hypodermic emetic, 
though the original morphine is a seda- 
tive (e.g., paregoric for the “green-apple 
quick-step”). Incidentally, this trans- 
formation opened the door to the struc- 
ture of the apomorphine alkaloids (in- 
cluding papaverine). In all, about 23 
alkaloids have been isolated from opium, 
an indication of the diverse chemical pro- 
cesses which go on easily, silently, and 
continuously in the biochemical plant. 
But in the laboratory compounds are 
being made which may prove superior 
to morphine and which are as yet quite 
unknown in nature (p. 46). 

The structures of the resin acids and 
of oleoresins have been developed only 
within the last few years, largely by the 
work of Ruzicka, Haworth and their col- 
laborators. Abietic acid, from resin, has 
a formula which is resolvable into four 
isoprene units, and isoprene is a raw 
material for making synthetic rubber. 
By combining a naphthalene derivative 
with succinic anhydride, Haworth added 
the beginning of a third ring which was 
closed by treatment with 85 per cent 
sulphuric acid, giving phenanthrene de- 
rivatives. Other methods of cyclizations 
were developed by Bardham and Sen- 
gupta (India) and by Perlman, David- 
son and Bogert (U.S.A.) 


Cancer and Sex 


The next chapter deals with cancer- 
producing hydrocarbons. Since certain 
tars were known to contain carcinoge- 
netic substance, Kennaway and his asso- 
ciates at the Free Cancer Hospital (Lon- 
don) tested all known substances which 
were supposed to be possibly present, 
without result. And it took nearly a 
year per mouse-test until the discovery 
by Mayneord and Hieger that the flu- 
orescence spectroscope gave characteris- 
tic results with active tars and oils, thus 
speeding up the search. Finally (1933) 
Cook, Hewitt and Hieger isolated from 
active coal-tar a hitherto unknown hy- 
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drocarbon with five benzene rings, 1, 
2-benzpyrene, which was present to the 
extent of about 0.003 per cent. Syn- 
thesized material was just as potent as ~ 
that found in the tar—epithelomias fol- 
low application to the skin, but con- 
nective-tissue cancers (sarcoma) follow 
subcutaneous injection ; and the induced 
tumors strongly resemble those which 
arise spontaneously. Then a still more 
potent carcinogenetic substance, methyl- 
cholanthrene, became the focus of in- 
vestigations, many of them by Prof. 
Fieser and his collaborators, who ob- 
tained it from cholic acid which is found 
in bile. “While proof is entirely lack- 
ing, it appears possible that many forms 
of cancer may originate in the metabolic 
production of methylcholanthrene or re- 
lated substances from the bile acids, or 
perhaps from the sterols or sex hor- 
mones, of the body.” Since the growth 
of a transplanted tumor is more rapid 
than one originally produced by this 
hydrocarbon, some permanent change in 
the cell catalysts (genes or enzymes) 
appears to be involved. Some pure, in- 
bred strains of mice are highly suscepti- 
ble to implantation of tumor tissue, and 
the “takes” are malignant. Prof. Fieser 
states that methylcholanthrene is the 
most potent carcinogenetic substance 
known. 

Chapter IV takes up the Sterols and 
Bile Acids. Most helpful in this field 
was the discovery by Windaus (1909) 
that cholesterol forms a stable but spar- 
ingly soluble molecular compound with 
digitonin, a glycosidic saponin from digi- 
talis, which is also a phenanthrene de- 
rivative (see p. 118 et seq.). Sterols 
from plants (phytosterols), e.g., ergo- 
sterol, are not taken up by the animal 
organism, even if injected intravenously : 
but when irradiated, ergosterol is easily 
absorbed. “Absorbability is highly de- 
pendent upon chemical constitution for, 
in contrast to cholesterol, such closely 
related substances as dihydrocholesterol, 
coprosterol, and allocholesterol are not 
appreciably absorbed through the intes- 
tinal wall but pass directly into the 
feces.” Bergmann (1934) discovered 


that oysters and other bivalves contain, 
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in place of cholesterol, a Cuag-sterol, 
ostreasterol; “. . . the close relationship 
of this zoosterol to the common phyto- 
sterols is shown by the fact that the 
substance is an isomer of stigmasterol 
and yields sitostanol on hydrogenation.” 
Bergmann points out that though cer- 
tain molluscs are unable to synthesize 
cholesterol, they utilize the phytosterols 
of their food (mainly algae and dia- 
toms); and Heilbron (1934) isolated 
from algae fucosterol, an isomer of os- 
treasterol, which can be converted into 
stigmastanol. Bile salts act as protec- 
tive colloids, keeping water-insoluble 
substances in solution or dispersion, and 
enabling lipoids to become absorbed on 
the intestinal musoca. Choleic acid, 
instead of a true bile acid, turns out to 
be “a coordinative compound containing 
one molecule of the fatty acid and no 
less than eight molecules of desoxycholic 
acid . the stearic acid is so firmly 
bound that it can be split off only with 
difficulty, as by transforming the bile 
acid into products of dehydration of oxi- 
dation.” There is a variety of “choleic 
acids,” which, from their behavior (p. 
131) might be regarded as adsorption 
compounds. 


Barn-Drama Among the Radicles 


The sterols and their congeners arise 
from having a five-carbon ring added 
like a “lean-to” or a “barn” to the phe- 
OO 
“STEROL 
nanthrene nucleus. Differences in add- 
ed groups and side-chains, and their 
points of fixation, as well as stereoiso- 
merism, make possible an enormous 
number of compounds, each with its own 
characteristic behavior. Thus cholic acid 
contains no less than eleven asymmetric 
carbon atoms. If another benzene ring 
forms with a methyl group in proper 
position, we have the deadly methyl- 
cholanthrene. 


THE BARN” 


METHYLCHOLANTHRENE 
Chapter V deals with Sex Hormones, 
in which the phenanthrene nucleus with 


the “barn” attachment has certain suit- 
able atoms or groups affixed in certain 
locations; and it is interesting to note 
the relatively slight chemical differences 
in the diagrams for the female hormones 
(oestrone and progesterone) and the 
male (androsterone and testosterone ) 
(p. 187). In pregnancy, prolan appears in 
the urine, and is used as the basis of the 
Ascheim-Zondek and Friedman tests for 
this condition (p. 190). In 1932, when 
only about 25 milligrams of androste- 
rone had been obtained in pure condi- 
tion, Butenandt suggested what has since 
been proven to be the correct formula. 

Chapter VI deals with the heart poi- 
sons (cardiac glycosides and toad poi- 
sons )—digitalin, strophanthin, bufotal- 
in, etc., long known as arrow-poisons, 
folk-medicines, etc. The toad figures in 
the Chinese pharmacopeia, and its skin 
yields, besides a heart poison, something 
akin in action to adrenalin. In these 
compounds the chemical complications 
thicken a bit. “There are definite indi- 
cations that the cardiac effect is inti- 
mately associated with the unsaturated 
lactone ring.” 

Chapter VII discusses saponins, e.g., 
from soap bark, liquorice, sarsaparilla, 
including some remarkable properties of 
digitonin. 

To your reviewer, it would seem that 
this book is of especial interest to biolo- 
gists in showing how powerful and di- 
verse biological effects may follow rela- 
tively simple chemical changes which 
occur when these phenanthrene com- 
pounds run the gauntlet of the specific 
catalysts and conditions found in differ- 
ent plants and animals. It would appear 
possible to utilize chemical facts of this 
nature as an aid in resolving moot ques- 
tions in taxonomy and phylogeny. 

The book is well and clearly printed, 
and the indexes are excellent. Perhaps 
in the next edition Prof. Fieser will 
see fit to add a glossary giving in epit- 
ome, with literature references, informa- 
tion as to such things as “Adam’s plati- 
num oxide catalyst,” “the technique of 
Tschopp,” “the Blanc rule,” etc. Many 
of these are not quite well known in the 
very wide circle that ought to read his 
book. Jerome ALEXANDER 


| | 


ENVIRONMENT IN A EUGENICS PROGRAM 


Dr. Julian Huxley See Joint “Nature-Nurture” Attack Necessary 


HE Program of Eugenics published 

by the American Eugenics Society 
late in 1935* marked a definite depar- 
ture in eugenic thought in placing 
strong emphasis on the need to con- 
sider environmental factors as basic ele- 
ments in a well grounded eugenics pro- 
gram. It is therefore significant that a 
very similar view is put forward by the 
distinguished British biologist Julian 
Huxley in the Galton Lecture of the 
British Eugenics Society on February 
17, 1936. This lecture is published in 
full in the Eugenics Review for April, 
1936. It deals broadly with the prob- 
lem of eugenics and society, considering 
at length the place of eugenics as a 
science and its relations to other social 
sciences, the need for study of environ- 
ment, the race concept, and genetic dif- 
ferences between races and classes, eu- 
genics and religion, etc. 

The question of environment in a 
eugenic program is introduced by a dis- 
cussion of artificial selection in relation 
to different environments, with em- 
phasis on the fact “that selection is 
theoretically meaningless and practically 
without value except in relation to a 
particular environment.” Examples 
from cattle breeding experience in Af- 
rica, where the “superior” dairy breeds 
are unable to compete with the native 
cattle—“stubby little beasts, no bigger 
than ponies, yielding not more than two 
gallons of milk a day, and growing so 
slowly that they do not breed until four 
or five years old.” When the environ- 
ment was modified by the use of min- 
eral fertilizer, salt licks, watering facili- 
ties, etc., there was a different story to 
tell. This is also true in Stapledon’s 
studies of improving moorland grazing 
areas. Here the relatively sparse pas- 
ture could only be altered by a genetic 
transformation (introduction of strains 


of forage grasses adapted to the high 
altitudes) and environmental transfor- 
mation (destruction of existing flora, 
fertilizers, etc.) Dr. Huxley then takes 
up the question of eugenics in relation 
to human environment : 


Precisely the same considerations apply to 
the improvement of man. Our schemes for 
improving the genctic qualities of the nation 
or the species are meaningless except in re- 
lation to some particular environment, present 
or future. Our eugenic ideals will be dif- 
ferent according as we relate them to a slave 
order or a feudal order of things, a primitive 
industrial or a leisure order, a this-worldly 
or an other-worldly order, a capitalist or a 
socialist order, a militarist or a peaceful in- 
ternationalist order. Even if we imagine we 
are working to absolute genetic standards, we 
are in reality thinking of them, albeit uncon- 
sciously, in relation to some ideal environ- 
ment of the future, or to the needs and reali- 
ties of the present social environment, or, 
very frequently, to our biased and a priori 
views about this present environment and how 
in our opinion it ought to be changed. If we 
were really treating of absolute genetic stand- 
ards, we should have deserted reality for a 
metaphysical vacuum, and our reasoning and 
deductions would have even less value than a 
discussion of, say, eugenics in heaven. (Even 
in this latter case, be it noted, the discussion 
would inevitably be related to the environ- 
ment which we supposed was awaiting us in 
the next world!) 

Now all such unconscious thinking is in- 
evitably irrational or at best non-rational: 
if it had been submitted to the light of rea- 
son, it would no longer be unconscious. So 
that a prime task before eugenists is the rea- 
soned formulation of their views on the en- 
vironment to which their schemes of genetic 
betterment are to be related. 

There are, it seems to me, three possible 
courses to be pursued. Either we may accept 
as given our present type of social environ- 
ment, and adjust our eugenic program to it. 
In practice we shall of course be forced to 
take a dynamic instead of a purely static 
point of view, and consider the trends of 
change within that environment, while assum- 
ing that the social system will not be funda- 
mentally altered. Or, going to the opposite 
extreme, we may assume an ideal social en- 


*See Journal of Heredity, May, 1936, pp. 
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vironment—more scientifically, one which is 
the optimum we can imagine—and plan our 
eugenic measures in relation to that, piously 
hoping that in the long run social change will 
adjust itself to our ideal or to whatever mea- 
sure of genetic change we may have brought 
about. Or finally we may envisage, as in 
Stapledon’s grassland work, a joint attack 
upon environment and germplasm. Assuming 
that we have some measure of control over 
the social environment, we shall adjust our 
genetic program to that program of environ- 
mental change which represents, both in di- 
rection and tempo, a happy mean between 
the ideal and the immediately practical, be- 
tween what we should like and what we are 
likely to get. 

Let us look at these three alternatives and 
their implications. First, however, it should 
be pointed out that they are not wholly alter- 
native to each other. Even if we take the 
environment for granted, we must face the 
fact of social change and attempt to meet it 
eugenically ; and in so doing we shall find it 
difficuit to avoid giving some play to our 
wishes, fears, and hopes. Even if we assume 
an optimum environment, our ideal must be 
based on our conscious or unconscious esti- 
mate of what developments are inherently 
possible to the present system. We shall, in 
effect, be attempting to forecast social im- 
provement, and we shall prove, we can be 
sure, as widely out in our forecasts as if we 
were attempting to prophesy the future of 
scientific discovery. And the third method, 
of necessity, must take into account both the 
hard fact of the present and the ideal of 
wishes and hopes for the future. 

Dr. Huxley discusses the eugenic dif- 
ficulties of the capitalist-nationalist sys- 
tem and finds them formidable. Such 
a system seems inevitably to demand 
“a cheap supply of unskilled and semi- 
skilled workers,” and “man-power in 
case of war,” which he sees as all but 
fatal obstacles to an harmonious integra- 
tion of genetic and environmental fac- 
tors. The question of the relative mer- 
its of the two currently most popular 
alternatives,—the fascist and the com- 
munist—is not discussed here but is 
touched on below. It is clear that he 
does not consider a solution can be 
reached by the mere adoption—on faith 
—of any existing socio-political formula. 
He continues: 


It will, however, by now have become clear 
that neither of these approaches is so satis- 
factory as the third. Indeed, neither is 
If the aim of cu- 


methodologically sound. 
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genics be to control the evolution of the hu- 
man species and guide it in a desirable direc- 
tion, and if the genetic selection should al- 
ways be practised in relation to an appro- 
priate environment, then it is an unscientific 
and wasteful procedure not to attempt to con- 
trol environment at the same time as genetic 
quality. Science is simultaneously both theory 
and practice, both knowledge and control. 
For the applied science of eugenics to neglect 
the environment is a source both of confusion 
and of practical weakness. I would go far- 
ther: I would say that we cannot succeed in 
achieving anything in the nature of adequate 
positive eugenics unless we attempt the con- 
trol of the social environment simultaneously 
with the control of the human germ-plasm, 
any more than Stapledon could have im- 
proved his rough mountain grazings save by 
a similar double attack. 

Let us then look more in detail into this 
third or dual method of approach. It has two 
facets, theoretical and practical. On _ the 
theoretical side, we shall only progress in our 
attempt to disentangle the effects of nature 
from those of nurture in so far as we follow 
the footsteps of the geneticist and equalize 
environment. We shall never be able to do 
this in the same radical way as the pure 
scientist, by testing out a whole range of 
controlled and equalized environments on se- 
lected stocks. We must therefore concentrate 
on producing a single equalized environment ; 
and this clearly should be one as favourable 
as possible to the expression of the genetic 
qualities that we think desirable. Equally 
clearly, this should include the following 
items. A marked raising of the standard of 
diet for the great majority of the population, 
until all should be provided both with ade- 
quate calories and adequate accessory factors: 
provision of facilities for healthy exercise and 
recreation; and upward equalization of edu- 
cational opportunity. The further we move 
in this direction, the more readily shall we 
be able to distinguish inherent physical and 
mental defects from environmental stunting 
and frustration; the higher we raise the 
average, the more certain shall we be that 
physical or mental performance above the 
average is dependent upon genetic endowment 
and therefore provides the raw material for 
positive eugenics. Not only this, but we know 
from various sources that raising the standard 
of life among the poorest classes almost in- 
variably results in a lowering of their fer- 
tility. In so far, therefore, as differential 
class-fertility exists, raising the environmental 
level will reduce any dysgenic effects which 
it may now have. 

Returning, however, to the more important 
aspect of the eugenic knowledge to be gained 
by levelling up the social environment, I an- 
ticipate that at the bottom, the social prob- 
lem group, though shrinking in size, will be 
left, clearly marked out by its inadequate 
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performance in the new and favourable con- 
ditions, as a well-defined target for measures 
of negative eugenics such as segregation and 
sterilization; and that minor targets of the 
same nature will emerge out of the present 
fog, in the shape of nests of defective germ- 
plasm inspissated by assortative mating and 
inbreeding, such as have been imaginatively 
glimpsed by Lidbetter and others. I further 
anticipate that the professional classes will 
reveal themselves as a reservoir of superior 
germ-plasm, of high average level notably in 
regard to intelligence, and therefore will serve 
as a foundation-stone for experiments in posi- 
tive eugenics. And I anticipate that society 
will tap large resources of high ability that 
are at present unutilized, thus facilitating the 
social promotion of at least certain fitter ele- 
ments; and without social promotion we can- 
not proceed to reproductive encouragement. 
This is the scientific ideal at which we should 
aim. Like many other ideals, we shall not 
achieve it; but any approach to it will help 
us towards a more certain knowledge. 

Science, however, is control as well as 
knowledge; and new practice may advance 
theory as much as new theory lay the basis 
for practice. This is especially true for the 
social sciences, where, as we have seen, rigor- 
ously controlled experiment, on the pattern 
of pure physics or physiology, is impossible, 
and problems must frequently be solved am- 
bulando. We make a partial experiment 
which is simultaneously pure and applied 
science. The experiment is both an attempt 
to gain knowledge and an effort to realize a 
wish, a desired control. It is planned, like 
more crucial experiments in the natural 
sciences, to verify deductions from known 
facts. In so far as the desired end is at- 
tained, the deductions are verified and knowl- 
edge is increased: and even if the control is 
not attained, knowledge is increased, though 
not to the same extent. 

This more empirical mode of attack must 
also be used in eugenics. We must attempt 
to control the change of social environment 
and at the same time to control the change 
of human germ-plasm, along lines which ap- 
pear likely to yield tangible and desirable re- 
sults. It is the results which interest us. 
Admirable germ-plasm unable to realize itself 
owing to unfavorable conditions does not in- 
terest us: nor do the most alluring social 
conditions, if they permit or encourage the 
deterioration of the germ-plasm. Thus the 
two attacks must be planned in relation to 
each other, and also in relation to practica- 
bility. 

* * * 
The Eugenic Approach to Control of the 
Social Environment 

What sort of practical changes, then, 
should we as eugenists try to encourage in 
the social and economic system? In the first 
place—what we have already noted as desir- 
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able on theoretical grounds—the equalizing of 
environment in an upward direction. For 
this, by permitting of more definite knowledge 
as to the genetic constitution of different 
classes and types, will at once give us more 
certainty in any eugenic selection, negative 
or positive, upon which we may embark; and 
secondly, we must aim at the abandonment of 
the idea of national sovereign states, and the 
subordination of national disputes to inter- 
national organization and supernational power. 

But we need something more radical than 
this—we must try to find a pattern of eco- 
nomic and communal life which will not be 
inherently dysgenic; and we must also try to 
find a pattern of family and reproductive life 
which will permit of more rapid and con- 
structive eugenics. 

On the first point, it seems clear that the 
individualist scramble for social and financial 
promotion should be dethroned from its pres- 
ent position as main incentive in life, and 
that we must try to raise the power of group 
incentives. Group incentives are powerful in 
tribal existence, and have been powerful in 
many historical civilizations, such as the old 
Japanese. What interests us chiefly, however, 
is to find that they have been to a large ex- 
tent effective in replacing individualist money 
incentives, or at least diminishing their rela- 
tive social importance, in several modern 
States, notably Germany and the U. S. S. R. 


* * * * 


These passages have been chosen for 
comparison with the recently published 
American view, and for that reason they 
hardly do justice to the very broad and 
comprehensive nature of the whole lec- 
ture. In conclusion Dr. Hurley stresses 
the thought that today, thanks to the last 
fifteen years’ work in pure science, we 
can be sure of the alarming fact (which 
before that time was only theory) that a 
definite “tendency to the degradation of 
the germ plasm” exists in civilized man 
and is increasingly manifesting itself : 

It is to my mind not only permissible but 
highly desirable to look far ahead. Otherwise 
we are in danger of mistaking for our eugenic 
ideal a mere glorification of our prejudices 
and our subjective wish-fulfillments. It is 
not eugenics but left-wing politics if we mere- 
ly talk of favoring the survival and reproduc- 
tion of the proletariat at the expense of the 
bourgeoisie. It is not eugenics but right- 
wing politics if we merely talk of favoring 
the breeding of the upper classes of our pres- 
ent social system at the expense of the lower. 
It is not eugenics but nationalist and imperial- 
ist politics if we speak in such terms as sub- 
ject races or miscegenation. Our conclusions 


in any particular case may be on balance 
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eugenically correct (though the correlation 
between broad social or ethnic divisions and 
genetic values can never be high), yet they 
will not be based primarily upon eugenic con- 
siderations, but upon social or national bias. 
The public-school ideal, or that of the work- 
ing-class movement, or that of colonial im- 
perialism, may be good ideals; but they are 
not eugenic ideals. 


The Danger of Man’s Genetic 
Degeneration: Conclusion 


Before concluding, I should like to draw 
attention to one eugenically important conse- 
quence of recent progress in pure genetics. 
In all organisms so far investigated, dele- 
terious mutations far outnumber useful ones. 
There is an inherent tendency for the heredi- 
tary constitution to degrade itself. That man 
shares this tendency we can be ure, not only 
from analogy but on the all-too-obvious evi- 
dence provided by the high incidence in “civ- 
ilized” populations of defects, both mental 
and physical, of genetic origin. 

In wild animals and plants, this tendency 
is either reversed or at least held in check 
by the operation of natural selection, which 
here again proves itself to be, in R. A. Fish- 
er’s words, a mechanism capable of generat- 
ing high degrees of improbability. In domes- 
tic animals and plants, the same result is 
achieved by our artificial selection. But, in 
civilized human communities of our present 
type, the elimination of defect by natural se- 
lection is largely (though of course by no 
means wholly) rendered inoperative by 
medicine, charity, and the social services; 
while, as we have seen, there is no selection 
encouraging favorable variations. The net 
result is that many deleterious mutations can 
and do survive, and the tendency to degrada- 
tion of the germ-plasm can manifest itself. 

Today, thanks to the last fifteen years’ 
work in pure science, we can be sure of this 
alarming fact, whereas previously it was only 
a vague surmise.* Humanity will gradually 
destroy itself from within, will decay in its 
very core and essence, if this slow but re- 
lentless process is not checked. Here again, 
dealing with defectives in the present system 
can be at best a palliative. We must be able 
to pick out the genetically inferior stocks 
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with more certainty, and we must set in mo- 
tion counter-forces making for faster repro- 
duction of superior stocks, if we are to re- 
verse or even arrest the trend. And neither 
of these, as we have seen, is possible without 
an alteration of social system. 

Whether or not I have been asking you 
to accompany me too far into the visionary 
future, I will end this lecture with a very 
concrete suggestion for the present, backed 
by a warning from the immediate past. 

Twenty-five years ago, when I had just 
taken my degree, the field of heredity was 
still a battle-field. The Mendelians and the 
Biometricians were disputing for its posses- 
sion, and in the heat of the struggle little 
mercy was shown by either side to the other. 
In the last dozen years or so, however, the 
apparent conflict of principles has been shown 
not to exist, and now, thanks to the work 
of such men as R. A. Fisher and J. B. S. 
Haldane, we realize that the two methods of 
approach are complementary, and that cer- 
tain important problems can only be solved 
by their simultaneous employment. 

The present position of Eugenists appears 
to me to be closely parallel with the position 
of the Mendelians a quarter of a century ago. 
They find themselves in apparent conflict 
with the environmentalists and the protagon- 
ists of social reform. Speaking broadly, the 
field of human improvement is a_ battlefield 
between Eugenists and Sociologists, and the 
battle is often as violent as that between the 
Mendelians and Biometricians—or between 
Swift’s Big-endians and Little-endians. In 
my opinion, it is also as unreal and useless. 
We eugenists must no longer think of the 
social environment only in its possible dys- 
genic or non-eugenic effects, but must study 
it as an indispensable ally. Changes in social 
environment are needed both for the adequate 
expression of eugenic progress, and as a 
means for its realization. 

The next step for eugenics is, as I urged 
at the beginning of this address. a methodo- 
logical one. We eugenists must familiarize 
ourselves with the outlook and the concepts 
of sociology, with the technique and practice 
of social reform; for they are an indispens- 
able part of the machinery we need to rea- 
lize our aims. 


+ 


APPLICATIONS OF BIOLOGY TO HUMAN AFFAIRS 


To THE EpitTor: 
I have read with much interest Dr. Muller's 
comment on my review of Graubard’s book. 
The main difference between Muller’s views 
and mine seems to be that he believes that the 


average citizen is or can be educated to a point 
where he can take a constructive and impor- 
tant part in planning the application of biology 
to his own problems. He feels that under these 
conditions science and non-partisanship will 
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govern human affairs. He feels that a prole- 
tarian state will be fair and impersonal. My 
attitude is that the application of biological 
principles to the problems of the average man 
should be in the hands of specially trained in- 
dividuals whose background is such as to give 
them a directive point of view in the practical 
working out of this problem. I believe that the 
average citizen of the United States (or, for 
that matter, of the U. S. S. R.) is not now and 
cannot in the reasonably near future be well 
enough educated in a scientific point of view to 
be as impersonal and far-seeing in self evalua- 
tion as can a body of trained scientists. 

All the practical evidence would seem to 
favor the point of view which I hold. Let us, 
for example, take the application of justice. 
According to Muller’s theory if I understand 
it aright, there should be no need of a ma- 
chinery for the enforcement of justice because 
the individual should be able and willing to ap- 
ply the principles of legal self control to all his 
actions. Practically, however, it has been 
found that this is not the case. From the low- 
est grades of courts up to the Supreme Court 
the only guarantee of impersonal administra- 
tion of legal principles has been the assis- 
tance of a trained body of men who are pledged 
to the ethical performance of their duties. It 
is true that their record is not perfect, but it 
compares very favorably with the performance 
of trial en masse, which in the end has gen- 
erally meant trial by mob. It is equally true 
that in large and complicated civilizations au- 
thority must be centralized, and the question 
remains: who is to exercise this authority, the 
trained man who attempts to carry out a code, 
or the untrained man, who tends much more 
frequently to become a despot guided by his 
own emotions and by the mass whim of the 
moment ? 

In organic evolution it appears that organ- 
isms discovered (if I may be pardoned the fig- 
ure) that the delegation of equal authority to 
every cell of the body did not produce as adapt- 
able and efficient an individual as when a central 
nervous system with directive powers was de- 
veloped. Ina similar way the higher organism 
controls by centralised agents the rate of re- 
production of its various constituent parts. 
Cancer and other abnormalities show that the 
potentiality for uncontrolled reproduction con- 
tinues to exist. If the cells of the body are left 
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to their own devices, their ability as wise critics 
of their own importance is practically nil and 
the result is suicide for the “individualist” cells 
through death of the entire organism. With- 
out straining our analogy too far, we may use 
it asa “background of reference” in consider- 
ing this important social question of the “dic- 
tatorship of the proletariat” (which inevitably 
means mass coercion by the untrained) vs the 
opposed ideal of the directorship of the spe- 
cialist. 

I do not feel that the dangers from the sys- 
tem which I advocate are as great as those in- 
herent in the Marxian social set-up which 
Muller favors. I base this statement on the 
following: It is easier to eliminate or to 
change centralized control than it is to modify 
any system of social control (no matter how 
bad it may be) in which every individual par- 
ticipates. We are having a small example of that 
in the present economic and political situation 
in this country. The fact that millions of people 
are receiving economic independence through 
direct governmental contribution has created a 
situation which quite possibly has already got- 
ten out of control. Compared with the ease 
with which the country discredited the central- 
ized Republican form of federal influences, the 
difficulties in circumscribing and controlling 
the so-called “Democratic administration” of 
the same problems will be tremendous. If we 
may return to our biological analogy, it is often 
possible to redirect the functional activities of 
an organism, so that serious lesions of the 
nervous system, of the digestive, or muscular 
systems, are not necessarily fatal, but the only 
cure known for cancer is the prompt destruc- 
tion of all cells which have declared a holiday 
from the “burdens of specialization.” 

The claims of the Marxists of a monopoly 
of scientific truth with regard to man seems to 
the writer to smack more of the pulpit or the 
soap-box than the laboratory. The danger in 
the Marxian theory is the production of a so- 
cial cancer outside of all orderly control. The 
weakness in my theory is the danger that the 
centralized control may be partisan. Of the 
two I much prefer the continued experimenta- 
tion with modifications of the whole method, 
rather than playing our whole hand of cards 
and finding out afterwards that the other fel- 
low has all our money. 

C. C. Littte 
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means to distinguish male 

chicks from females at hatch- 
ing time. The Japanese workers, 
Masui and Hashimoto? reported in 
1933 the practicability of distinguish- 
ing sex by means of the rudimentary 
copulatory organ and this method has 
spread very rapidly in the United 
States, especially among producers of 
Single Comb White Leghorns in the 
West Coast States. Sex-linked charac- 
ters are also used to a limited extent 
to enable the producers to distinguish 
males from females.! This method has 
the disadvantage of necessitating the 
use of a cross between two breeds or 
strains of chickens. Single Comb 
Rhode Island Red males mated to 
Barred Plymouth Rock females give 
black females and barred males, dis- 
tinguishable by means of down color 
at hatching time. Rapid feathering 
males mated to slow feathering fe- 
males yield males with very small 
primary wing feathers and females 
with much larger primary wing feath- 
ers at hatching time. The Red & Rock 
cross is fairly popular among broiler 
producers. The slow feathering rapid 
feathering cross was described by 
Warren.” It is used to a limited ex- 
tent. Punnett and Pease* have devel- 
oped a breed of chickens, the Cambar, 
in which the males and females may 
be segregated at hatching time by 
down color. 

There still exists a need for the 
discovery or development of external 
characters in the existing popular 
breeds of chickens by means of which 
sex can be distinguished at hatching 
time. The Japanese method requires 
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a considerable degree of skill and 
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training, while crossbreeding requires 
the maintenance of two pure breeds 
for crossing. 

During the fall of 1935, the senior 
author of the present paper found that 
many Single Comb Rhode Island Red 
chicks hatched from eggs produced 
by the flocks at the National Agricul- 
tural Research Center at Beltsville, 
Md., showed sexual dimorphism in 
down color. Most of the females had 
some black down, varying from a few 
black ticked down feathers at the 
base of the head to complete black 
striping on both head and body, while 
most of the males showed complete 
absence of black down. 

It is rather remarkable that the re- 
lationship between black in the down 
and sex among Single Comb Rhode 
Island Red chicks has not been stud- 
ied before. Warren® reported that 
down color is inherited, and noted that 
29 of 34, or 85.3 per cent, of the 
striped chicks examined were females. 
He made no statement concerning 
chicks with a black spot on the head. 
No other work has come to the 
authors’ attention. 

The study was therefore undertaken 
on the distribution of black down, 
especially on the back of the head, 
among Single Comb Rhode Island Red 
chicks and its relation to sex. 


Materials and Observations 


Observations on down color of 1,102 
chicks and dead-in-shell embryos of 18 
or more days’ incubation, from the 
National Agricultural Research Center 
flocks, are presented in Table I. The 
sex of each was determined by dis- 
section. These flocks are production- 
bred from standardbred stock with one 


VARIATION OF SPOTTING OF RHODE ISLAND RED CHICKS 
Figure 9 

A, unspotted Rhode Island Red chicks; B, chicks with a spot of pigment on the head only ; 
C, chicks with a stripe on the head; and D, chicks with the stripe extending down the back. 
Studies of eleven hundred Rhode Island Red chicks show that the chicks without spots or 
stripes are predominatley males and the chicks showing pigment in these regions are nearly all 
females. In this group, separation on the basis of spotting or lack of spotting would have 
selected the sexes with an accuracy of about 80%. The value to the poultryman of a character- 
istic by which the sexes can be separated at time of hatching is obvious. 
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subsequent importation of Amberst 
and one of Parmenter stock. When 
observations were begun, chicks bear- 
ing black pigment on the back of the 
head were all classified as “spot”; 
later, those bearing striping were clas- 
sified separately. Thus, the “spot” 
class includes some striped chicks. 

The data in Table I show that 84.9 
per cent of the spotted or striped 
chicks were females while 77.8 per 
cent of the non-spotted were males. 
Expressed in another way, the sex of 
895 of the 1,102 individuals examined, 
or 81.2 per cent, could be distin- 
guished by the presence or absence of 
black down. The percentage of fe- 
males among striped chicks, 93.6, is 
higher than that for the total number 
of spotted and striped, 84.9 per cent. 
It was often observed that those 
spotted or striped chicks which were 
males bore relatively little black pig- 
ment. Of the chicks examined, 524 
or 47.5 per cent were spotted or 
striped. 

It seemed desirable to check the 
presence and distribution of black col- 
or in the down of chicks from another 
standardbred flock of Rhode Island 
Reds to determine whether striping 
and spotting are widely distributed 
among the chicks of this breed. The 
breeding flock chosen was of excellent 
color and consisted of 132 females and 
12 males. All the females and 11 of 
the males had solid red undercolor in 
their plumage, the remaining male 
had a trace of smut or dark color in 
the underpart of the plumage between 
the shoulders. The flock is one of 
two Single Comb Rhode Island Red 
flocks in the Maryland Approved and 
Passed class as of January, 1936.* 
The stock was said to be derived from 
the Tompkins strain. It was imprac- 
ticable to check the sex of the chicks 
hatched but the data show that these 
standard bred chicks showed about 
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the same distribution of black pig- 
ment as found at the National Agri- 
cultural Research Center. Six hun- 
dred and sixty-three chicks were ex- 
amined ; of these 127 were spotted and 
152 striped, making a total of 279, or 
42.1 per cent, either spotted or striped. 


Discussion 


It is known from Warren’s work® 
that some variations in Single Comb 
Rhode Island Red down color are in- 
herited. The inheritance of spotting 
and striping in the down among Single 
Comb Rhode Island Reds is being 
studied at the National Agricultural 
Research Center. The data presented 
cannot be directly due to the effects 
of a single, dominant, sex-linked in- 
hibitor of spotting such as reported by 
Rittershaus®. Such a gene was re- 
ported to be present in Orloffs and 
Plymouth Rocks, absent in Gold Span- 
gled Hamburgs. The proportions of 
spotted and non-spotted chicks among 
the females and males do not accord 
with such an hypothesis. The data 
could be accounted for on a basis of 
two or more genes affecting spotting 
and striping, at least one of which 
must be sex-linked, and possibly iden- 
tical with the AKO-ko alleles of Ritter- 
shaus.® 

The case may be comparable in part 
to the Cambar in which the presence 
of two sex-linked genes for barring in 
the male is supposed to be responsible 
for the production of light down color 
while the single gene for barring in the 
female permits the appearance of dark- 
er down. 

The results might be due to sex- 
limited inheritance with black aug- 
mented by the action of the female 
hormone as is the case in some adult 
birds (see Quinn and Burrows‘ for 
discussion and literature) and _ this 
possibility is being investigated. 


* Circular 113, University of Maryland Extension Service. 


The authors wish to express 


their appreciation to Mr. R. E. Beall of Berwyn, Md., owner of the flock producing the 
standardbred Rhode Island Red chicks, for permission to examine his chicks, 
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Summary and Conclusions 


Among 1,102 Single Comb Rhode 
Island Red chicks and embryos of 18 
or more days’ incubation examined at 
the National Agricultural Research 
Center, 524 or 47.5 per cent had some 
black down on the back of the head. 
Four hundred and forty-four or 84.9 
per cent of the striped or spotted 
chicks were females while 450 or 77.8 
per cent of the non-spotted, non- 
striped, chicks were males. Thus, sex 


TABLE I. Spotting and striping in the down 


of Heredity 


could be distinguished within these 
Rhode Island Red chicks by means of 
spotting or striping among 895 or 
81.2 per cent of the chicks and em- 
bryos examined. 

Two hundred and seventy-nine or 
42.1 per cent among 663 chicks from 
a standardbded flock showed striping 
or spotting. Presumably, therefore, 
spotting and striping are widely dis- 
tributed among Single Comb Rhode 
Island Reds. 


color of Single Comb Rhode Island Red chicks as related 


to sex. 
Males Females Total Percent 2 2 
Spot 71 328 399 82.2 
Sviee 8 117 125 93.6 
Sub Total 79 445 524 84.9 
450 128 578 22.2 
same 529 573 1,102 52.0 
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The Basis of Plant Improvement* 


This volume of the Encyclopedia 
Biologique is a serious effort to pre- 
sent not only the genetics of plant 
breeding but the biological background 
of plant and animal life. The work 
contains more than 500 pages and 
these pages are crowded with facts 
that vary in their range from chemis- 
try to statistics. 

The author’s review of the known 
chemical and physical phenomena that 
form the basis of sexual reproduction 
is ably done. The statistical treat- 


ment is accorded less background than 
the biology but is clearly presented. 
Despite the wide assortment of ma- 
terial included, M. Boeuf has fitted it 
into the picture he has tried to pre- 
sent. He has used many biological 
facts to develop a philosophy that is 
more than interesting. The book could 
be read much more rapidly if the text 
did not cause the reader to stop and 
think as frequently as is the case. 


H. V. Haran. 


*Borur, F. Les Bases Scientifiques de l'Amelioration des Plantes. 
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HISTORY AND DEVELOPMENT OF 
MUTTON SHEEP IN GERMANY 


Ricuarp H. Exuricu 


University of Wyoming 


ORIGINATOR OF THE MELE BREED 
Figure 10 

H. L. Thilo holding twin lambs of the breed he has developed to meet the need of the 
German farmer for a dual purpose sheep. The mother of these lambs is only 16 months of 
age. In Thilo’s Neuenkirchen flock, early maturity is a characteristic which has been stressed 
in selection. The Mele breed was derived from a cross between the Merino and the Leicester, 
the name being derived from the first syllables of the two names. The development of the 
dual purpose breeds was a response to economic conditions which made sheep raising mainly 
for wool unprofitable in Germany. 


N THE modern world few agricul- ceded to be the longest and finest that 
| tural industries are entirely free has ever been produced. Forty years 

from the influence of economic and later, the situation had greatly changed, 
political changes in other countries. and by 1870 it became necessary for 
This is exemplified in the changes the German sheep breeders to abandon 
which have taken place in the last 60 the breeding of sheep mainly for wool 
years in the kind of sheep which are production and to go over to the breed- 
raised in Germany. Thus, about a_ ing of mutton sheep or, at least, to the 
century ago the wool sheep reached breeding of mutton-wool sheep. Wool 
its highest development in the Saxon could be produced cheaper in other coun- 
Merino, whose fleece is generally con- tries, especially Australia and New Zea- 
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land. The opening up of new wool- 
growing regions brought about profound 
changes in the world wool market, and 
the German shepherd could no longer 
make a profit from wool alone. 

From year to year the quantity of 
imported wool increased, and the price 
of home-grown wool was consequently 
forced downward until sheep-breeding 
at home became entirely unprofitable. 
Furthermore, the population of Ger- 
many increased enormously following 
the Franco-German war, and Germany 
developed into a great industrial coun- 
try. Large cities grew out of small 
villages, and food production had to be 
doubled and tripled if Germany was 
not to rely entirely upon importations 
from foreign countries. 

At this time the pure mutton breeds 
were being developed or had already 
been established. Large numbers of 
these, especially rams, were imported 
into Germany to be used on native 
and Merino sheep for improving the 
mutton qualities, and often even to 
create mutton qualities. In many cases 
these ends were not attained because 
the imported sheep did not seem to 
be hardy enough for German condi- 
tions: their feed requirements were too 
high for the German farmer, and they 
seemed to be very susceptible to lung 
diseases. 

Behmer’s ideal of the new type of 
sheep to be developed was one that 
would make the greatest use of its 
feed, be early maturing, have good fat- 
tening ability, produce a good grade of 
meat, make quick gains, and have a 
good mutton form. With regard to 
wool qualities, he stated that the grade 
of wool bringing the highest returns, 
without much consideration of fineness 
and fleece weight, should be produced. 

Already in 1869 Behmer recom- 
mended the French “Merino-précocé,” 
which was an early-maturing sheep, 
without any wrinkles, and a great meat 
producer. Its home was around the 
towns of Soisson and Chatillon-sur- 
Seine. It developed from the old 
French native sheep and merino-Ram- 
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bouillets to which a very little Dishley- 
Leicester was added. In spite of its 
exceptional mutton qualities it carried 
a very fine wool. This fact disproved 
the often advanced theory that good 
mutton qualities could not be united 
with good wool qualities or vice versa. 
These French sheep therefore seemed 
to be very suitable for use on the fine- 
wool Silesian and other German Meri- 
no flocks to improve mutton qualities. 

Behmer, Buchwald and Heyne were 
the first German breeders to import 
the French Merino-précocé. This was 
shortly before 1870. They were fran- 
tically opposed by other German breed- 
ers, who still believed that wool pro- 
duction was the primary purpose of 
sheep breeding and management. It 
is rather questionable that these Me- 
rinos are a pure breed. Without a 
doubt some English mutton breed, 
probably Dishley (English Leicester of 
Bakewell), has been used very care- 
fully in developing the Merino-précocé 
breed. 

In France there are two strains of 
the “Précocé” type. One is commonly 
known as Merino-Soissonais. These 
animals are large and heavy with a 
strong bone frame. They have a short 
face and great width between the eyes, 
and their ears are large and strong. 
The other strain is called Merino Cha- 
tillon or Burgundian Merino. It is 
composed of average-sized animals with 
a somewhat finer wool than that of the 
Merino-Soissonais. It is also claimed 
that their fleece weight is less. It has 
a beautiful body form and is beauti- 
fully balanced. Theoretically this is 
the ideal sheep, but in practice it has 
been found not to bring as great re- 
turns as the other strain. Also, in 
buying breeding stock it was only natu- 
ral for the farmers to choose the larger 
and heavier type, as they wanted to 
increase the size and mutton qualities 
of their Merino flocks. For these rea- 
sons the Merino-Soissonais became 
the more popular strain of the two. 

However, both strains were imported 
into Germany and both have been very 
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valuable for the increasing mutton pro- 
duction. Once established they be- 
came very popular, mainly because of 
their early maturing, quick growing, 
and good fattening abilities. Even to- 
day they are unsurpassed in both mut- 
ton and wool production. 

All of the rams of these sheep had 
horns at the beginning. Heyne ob- 
served, however, in a few of the best 
French Merino flocks, that of the orig- 
inal animals which were imported from 
Spain a few rams were hornless, and 
that these were far superior in body 
conformation to the horned ones. This 
led him to believe that in breeding for 
mutton production and early maturity 
horns had gradually disappeared. 

He decided, therefore, to found a 
stud flock of his own on his estate, 
Culm, near Sommerfeld in the Lausitz. 
He selected the ewes very carefully, 
and used only hornless rams, which 
he also selected very carefully from 
another of his stud flocks. Already in 
1885 he was able to furnish great num- 
bers of hornless Merino-précocé rams 
for other sheep breeders. Heyne also 
proved that these rams would produce 
strong and healthy hornless offspring, 
if they received good care. 

In 1892 they were exhibited for the 
first time in Koenigsberg, East Prussia, 
at the German Agricultural Society 
Exhibition. Again in 1903 they were 
exhibited in Hanover, and the follow- 
ing year in Danzig; they won many 
prizes and were finally recognized as 
an outstanding mutton-wool _ breed. 
From that time on their popularity in- 
creased rapidly. They became known 
simply as Mutton-Merino sheep. 


Mele Sheep 


This breed was established about 
1910 in Neuenkirchen. Hans Ludwig 
Thilo realized that a new breed of 
sheep had to be produced in order to 
save the German sheep industry from 
total failure. We have seen that Beh- 
mer, Buchwald, and Heyne had the 
same purpose in mind when they used 
the French Merino-précocé in obtain- 
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ing a German mutton-wool Sheep. 
These men were only successful with 
their work since 1903. Thilo’ speaks 
very favorably about the French Dish- 
ley Merinos, but states that their wool 
is lacking in quality and does not have 
a very good crimp. He thinks that the 
old French native sheep is responsible 
for this and probably also for the coarse 
wool of the Dishley-Leicesters. 

Thilo tried for years to find among 
the English mutton breeds a_ breed 
which he could use upon his Neuenkir- 
chen flock of pure Merinos. He aimed 
to use two extremes to obtain the type 
of sheep he had fixed as his ideal. He 
had his flock of highly developed pure 
Merinos. He tried unsuccessfully for 
a number of years to find a breed in 
France or England which was of a 
perfect mutton type and also had long, 
shiny wool with a well developed crimp. 
He used at first Bakewell’s Dishley- 
Leicesters. He was not satisfied with 
them, however, because occasionally 
animals having dark-colored legs ap- 
peared. Since Bakewell never made 
any definite statements as to how he 
obtained his Dishley-Leicesters, Thilo 
believes that he used Southdowns at 
the beginning of the development of 
the Dishley-Leicester breed. Thilo 
states that economically the occasional 
appearance of individuals with dark 
legs is negligible, but that from the 
breeder’s standpoint it is disturbing. 

Nevertheless, he gave the Dishley- 
Leicesters a try, together with Cots- 
wolds, Lincolns, and Ryelands. All 
the offspring of these crosses, however, 
showed distinct Merino characteristics, 
especially with regard to wool; conse- 
quently he had to continue his experi- 
ments to find what he really wanted. 
Besides the previously mentioned wool 
characteristics the desired sheep must 
have a long back and top, a good leg 
of mutton, and head and legs entirely 
white. This he finally found in the 
English Border-Leicester sheep, the 
home of which is in the boundary dis- 
tricts between England and Scotland. 
In his memoirs Thilo exclaimed, “Thr 


RAMS FROM THE STEIGER FLOCK AT LEUTEWITZ, GERMANY 
Figure 11 
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The Steiger family has been world-renouned as Merino breeders for three generations. 
At the Leutewitz sheep-fold they have developed within the Merino breed a dual-purpose type, 
quite different from the small bodied, fine wool Merinos which a century ago produced “The 


Golden Fleece.” 


Anblick entziickte mich aufs Hochste. 
Eine herrliche Rasse!” He at once 
bought fifteen rams. He expected to 
earn the highest praise for this at home 
in Germany, but instead found much 
opposition among German _fine-wool 
breeders. They argued that these sheep 
had hair instead of wool, and that they 
undoubtedly would ruin the old es- 
tablished pure breeds. They did not 
understand that Thilo was planning to 
produce a sheep which did not need 
to be protected from every rain show- 
er and which could be herded on the 
sugar-beet fields late in the fall. The 
raising of sugar-beets has been to a 
great extent responsible, especially in 
Saxony, for the enormous decrease in 
number of sheep. 

After a few years of successful work 
with these Border-Leicester sheep the 
arguments soon ceased to be heard, 
and Thilo now is supported by many 
German sheep breeders in the belief 
that the new breed is the next link in 
the development of Merino sheep breed- 
ing. If the farmer is to keep pace 
with the economic conditions of farm- 
ing and of the country as a whole, a 
livestock breeding policy in close touch 
with economic conditions, and ready 


to produce types to meet changing de- 
mands is vitally important to the farmer. 
Thilo’s work proved highly  suc- 
cessful, as he produced a sheep which 
is very robust, early maturing and 
easily fattened, with the inheritable fac- 
tors for these traits well established. 


German White-headed Mutton Sheep 
of Oldenburg 


The home of this breed is in the dis- 
trict of Oldenburg. It is a long estab- 
lished breed. No one knows how it 
originated and where it came from. 
It seems to be quite certain, however, 
that some Cotswold blood was used to 
improve the mutton qualities. This 
probably occurred during the sixties 
and seventies of the last century, when 
Oldenburg carried on an extensive trade 
with England. 

Since Oldenburg is a low-land and 
marshy country it was very natural 
for the livestock growers to try to ob- 
tain animals which would make the 
greatest use of their very good mead- 
ows and which were hardy and robust 
at the same time. The very distinct 
mutton character of these sheep has, 
since that time, been further consolid- 
ated by interested breeders without the 
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assistance of more Cotswold importa- 
tions. The characteristics of this breed 
are laid down by the breeders’ asso- 
ciation and are as follows: Strong, 
well-balanced body conformities; a 
hornless, strong head; strong, well- 
placed legs, and a small tuft of wool 
on the forehead. The wool has to be 
fairly well-crimped, and to have a good 
staple and good luster. The legs must 
be white, although black spots are per- 
mitted on the ears, and the mucous 
membrane of the nose must be dark. 
Rams weigh from 275 to 330 pounds 
and ewes weigh from 220 to 275 pounds. 
In general the breeding aim is to pro- 
duce a sheep which is entirely equal 
to the English mutton breeds, thus 
eliminating English mutton-sheep im- 
portations into Germany. 

Ewe lambs may be bred at six months 
of age and consequently lamb at an 
age of eleven to twelve months. This 
does not injure their health and vigor 
at all. As a rule they have twins, but 
triplets and even quadruplets are not 
unusual. The animals remain on pas- 
ture during almost the entire year. 
Except during heavy snowfalls and 
during the lambing season they are 
never under shelter, which indicates 
that the breed must be very hardy. 

The government of Oldenburg an- 
nually registers the rams, permitting 
the owners of registered rams to use 
them for breeding. 


Wiirtemberg Bastard Sheep 


This breed is also very old and has 
long been established as a pure breed. 
Nothing definite as to its origin is 
known. One source states that it orig- 
inated from a cross of the straight- 
wool German native sheep with Merino 
sheep. Others say that it was devel- 
oped from the old Flemish short-tailed 
sheep known as “Flameraare” which 
many years ago came to Wiirtemberg. 
Later it was crossed with Merinos. 
Even today the Wiirtemberg sheep 
show the influence of Merino blood, 
almost all the rams having the same 
kind of horns as have the Merinos. 
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Also their wool has certain Merino 
characteristics, such as the uniformity 
of the crimp. However these sheep are 
much stronger than the Merinos. 

No other country in Germany has 
an older history of sheep-breeding than 
has Wiurtemberg, for the manufactur- 
ing of wool is one of its oldest indus- 
tries. Cities such as Ebingen, Gop- 
pingen, Heidenheim, and a few others, 
were places for cloth and dress manu- 
facturing in the Middle Ages. In those 
times the old German straight-wooled 
sheep were kept, and even then sheep 
raising was on an organized basis. 
Rules and regulations for sheep raising 
were laid down by law in 1657. This 
law distinguished between ditferent 
classes of herders, such as shepherds, 
master shepherds, etc. Two inspectors 
had to supervise all the flocks of the 
country. Even the ruling princes were 
much interested in sheep raising. It 
is said that the breeding experiments 
of King Wilhelm I showed much skill. 

It was early recognized in Wiurtem- 
berg that the raising of sheep with 
very fine wool would never be of great 
importance in that country, because 
the sheep had to be able to withstand 
a rather severe climate, had to stay in 
hurdles until late in the fall, be on 
winter pastures, and make long trips. 

The influence of the Merinos was 
only of value insofar as it improved 
the wool quality considerably without 
the body being decreased. In breeding 
experiments with a flock of Wiirtem- 
berg sheep at Hohenheim in 1830 it 
was sought to obtain a sheep which 
was suitable to rough management and 
which had a heavy, easily fattened body 
with a longer, coarser wool, soft and 
well-crimped,. suitable for making cloth 
and combing yarn materials. 

Up to the present time the direction 
of sheep breeding policies in Wirtem- 
berg has usually been in the hands of 
experts employed by the state. These 
have often been brought from famous 
breeding districts such as Saxony, to as- 
sist and advise sheep raisers, practically 
as well as theoretically. In 1920 the 
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Herd Book Association was founded in 
the city of Stuttgart, the Capital of Wiir- 
temberg. Annually a registration of 
rams takes place, and at the present 
time as many as twenty-three large 
flocks are under the supervision of 
breeding experts of the Chamber of 
Agriculture for that state. 

The characteristics of these sheep 
are: White body and wool; a long, 
pointed, white head with wide, droop- 
ing ears; a face with a medium cover- 
ing of wool; straight back; a wide, 
rather long body with good depth, well 
sprung ribs, and strong well-placed 
limbs. The old native sheep type may 
easily be recognized. The ewes are 
bred in August and September and 
lamb in January and February. Early 
in the spring the lambs are hardy and 
strong enough to go with the flock on 
long trips up to the cold mountain 
ridges of the Jura Mountains where 
they remain on summer pasture. 

Ewe lambs are bred at an age of 
one and a half vears. The average 
weight of matured ewes is 132 pounds 
and rams will reach a weight of 220 
pounds and more. The average amount 
of grease wool in rams is about eleven 
pounds and in ewes eight and a half 
pounds. The wool is strong and from 
eight to eleven cm. long, measured on 
the animal. 


Black-headed Mutton Sheep 


This breed is of very recent origin. 
The breeders’ association was founded 
in 1917 in East Prussia. This associa- 
tion was composed of the outstanding 
breeders of Hampshire and Oxford- 
shire sheep of East Prussia. The aim 
of the association is to unite the two 
breeds and develop a new one. 

This was necessary because the Ger- 
man sheep breeders were not able to 
obtain new ram material from England 
during the war period. Since there 
were not enough breeders of either 
breed to continue the Hampshire and 
Oxfordshire breeding without new 
blood from England, it was sought to 
combine these breeds into a new one, 
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which would make the German breed- 
ers entirely independent of importations. 

The combination of these two breeds 
was very successful. The somewhat 
coarser Oxfordshire wool tends to be- 
come finer through the influence of the 
Hampshires, the wool of which is finer 
than that of the Oxfordshires. On the 
other hand, the new breed has a longer 
wool than the Hampshires, this being 
due to the Oxfordshires. Also with 
regard to body conformation and 
growth, these two breeds produce a 
cross which combines the outstanding 
qualities of both breeds, thus creating an 


‘ideal mutton sheep. 


About 170 flocks are included in the 
Breeders’ Association. They are an- 
nually inspected by a commission, which 
registers animals considered of breed- 
ing quality. The main points con- 
sidered are type, body conformation, 
growth and size, wool, and constitu- 
tion. The breeding aim in general is 
to produce a healthy, vigorous, quick- 
growing sheep, which, besides good 
mutton, also produces large amounts 
of a desirable grade of wool. 

This breed probably will become the 
most important German mutton breed 
because of its ideal mutton qualities and 
its black face, which buyers always 
prefer. 

In general one could say that in 
Germany the same conditions—small 
farms and intensive farming—prevail as 
are found in the Middle West of the 
United States, and mutton-type sheep 
which produce a fair quantity of me- 
dium quality wool seems to fit into 
such conditions most economically. 
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Victor Building 


Material for Demonstrating 
Salivary Gland Chromosomes 


Interrelated demonstration material—microscopic slides, chromo- 


some maps, lantern slides and literature—make giant chromosomes avail- 
able for classroom use. 


MICROSCOPIC SLIDES OF SALIVARY GLAND CHROMOSOMES 


Slide of Normal Salivary Chromosomes, each. $2.25 

Three Slides - 5.00 
Slide with drawing identifying all chromosomes in two © figures aaa ee 4.00* 
Slide showing synapsis of normal and inverted X-chromosome (loop) ; 4.00* 
Slide showing figure of an autosomal inversion _ ey 
Slide showing synapsis of translocated and normal chromosomes - ra al 4.00* 
Slide showing a small deficiency (deletion) 
Salivary chromosomes of D. virilis 

1 Slide of each of above (7 slides—5 drawings) 20.00 


* Three or more slides, 1 of each kind @ $3.50 each. 
@ $3.00 each. 


Three or more of same kind 


SALIVARY GLAND CHROMOSOME MAPS 


Painter’s cytogenetic map of the salivary chromosomes, 9! by 18 inches, line-cut 
showing major chromosome details and the genes approximately located to end 


of 1934, mailed unfolded $ .50 
Bridges’ reference map of the banding of the salivary chromosomes, 9% by 25 inches, 

halftone on heavy coated paper, unfolded ne 1.00 
Folded copies of Bridges’ map, on lighter paper : 35 
Hughes’ map of Salivary Chromosomes of Drosophila Virilis (914 by 18) : 75 
1 copy each of Painter’s, Hughes’, and Bridges’ maps 2.00 

LANTERN SLIDES OF SALIVARY CHROMOSOME MATERIAL 

$21-323. Salivary chromosomes in the Nucleus — $ .75 
25-464. “Portrait” of a Salivary Gland Chromosome 75 
25-466. Giant Chromosomes Compared with “Normal”, showing relative sizes 75 
25-469. Synapsis of Normal and Inverted Chromosomes Ps 
25 470. Synapsis of Normal and Deleted Chromosomes 75 
25-472. Painter’s Cyto-Genetic Map of Salivary Chromosomes (Insert) a 
25-62. Salivary Chromosomes and Gonial Chromosomes Compared . 75 
26-62. Bridges’ Reference Map of the Salivary Chr of Drosophil 75 
26-175. Salivary Gland Chromosomes of Sciara Compared with Normal 75 
26-179. Salivary Gland Chromosomes in the Cell (Sciara) ma =e 
26-182. Structure of Salivary Gland Chromosomes ; 75 
27-305. Map of Salivary Gland Chromosomes of D. Virilis 75 
Set of 12 Lantern Slides oe _.. $8.00 


+ Volume and page number of illustration in the JOURNAL OF HEREDITY. 


ILLUSTRATED LITERATURE 


“Symposium Reprint” on Salivary Gland Chromosomes, containing articles from 
Journat or Herepity by Painter, Bridges and Hughes and three 
Gland Chromosome maps. Twenty-four pages — $2.50 


AMERICAN GENETIC ASSOCIATION 
Washington, D. C. 
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“HEREDITY” LANTERN SLIDES 
MAN 


16-397. Gregor Mendel’s Handwriting — First Page 
of “Studies of Plant Hybrids”. 

17-435. Merton House—Home of William Bateson. 

21-1-Cover. The ‘“Fuchsia-Picture” of Mendel. 

21-No. 2-Cover. Francis Galton. 

26-158. Ishmael Family—Six Generations of a De- 
generate Family. 

26-159. Roosevelt Family—Pedigree Chart of a Su- 
perior Family. 

26-292. Dr. and Mrs. Hugo de Vries. 

15-330. Fused Finger Joints. 

17-393. Short Legs—Inherited Achondroplasia. 

20-75. Extra Fingers—Recessive Polydactylism. 

20-74. Chart Showing Inheritance of Polydactylism. 

20-352. A Folding Man— Hereditary Absence of 
Clavicles. 

22-104. Crooked Arms and Legs—Hereditary Bone 
Fragility. 

23-307. Five Generations of Glaucoma. 

23-425. Inherited Doublejointedness in the Thumb. 

24-269. Chart Illustrating Sex-Determination. 

22-47. Palm Prints of Fraternal Twins. 

22-40. Corresponding Fingerprints of 3 Pairs of 
Identical Twins. 

23-369. Identical Twins—Separated 13 Years. 

23-2. Identical Twins Reared Apart—Mary and 
Mabel when Grown. 

23-5. Identical Twins Reared Apart—Mary and 
Mabel as Babies. 


Identical Twins (Mary and Mabel) at Two 
ears—Reared Apart. 

Palm Prints of an Identical Twin (Mary). 

Palm Prints of an Identical Twin (Mabel). 

Mirror-Imaging in Eye Dominance in Identi- 

Twins. 

Table Classifying Handedness in Twins. 

Table of Physical Characteristics of Identi- 

Twins Reared Apart. 

Identical Twins (Harold and Holden) Reared 


Apart. 

25-293. Retina of Normal and Albino Eyes. 

25-332. Abnormal Fingers and Toes — Syndactyly, 

and “Hammer Toe”. 

25-333. Short Finger (Brachymetapody) due to short 
metacarpal bone. 

25-391. Hereditary Absence of Incisors. 

25-446. Inherited Chest Depression—Koilosternia. 

25-483. Sex-Linked Toothlessness. 

25-338. Fifty-fifty Segregation for Woolly Hair Mu- 
tation. 
43. Extra Toes—Inherited Polydactylism. 

Twin Acrobats—Identical Twins. 

Typical Identical Twins. 

Identical Twins Reared Apart. 

Palm Patterns of Identical Twins. 


23-6. 


20-52. 

20-155. City Boy and Country Boy—Identical Twins 
Reared Apart. 

20-160. Enlarged Prints of Left Ring Finger of 
Identical Twins (C & QO). 

22-202. The Hilton Siamese Twins. 


ANIMAL 


16-154. Pelvic Bones of Normal and Rumpless 
Fowls. 

16-352. Leg Bones of “Reptilian Fowl” and of 
Normal. 

19-413. A Fertile Mare Mule. 


o-. “Old Beck” (Mule) and Her Horse-Like 


olt. 
19-415. Mule-Like Colt of Fertile Mare Mule. 
20-112. Recessive Leg Feathering in Fowl. 
20-113. ‘Heel Tufts” in Fowl. 
21-323. Heterogeneous Chromosome Structure — Ir- 
regular Cell Division in Drosophila Melanogaster. 
22-213. Conjoined Twins in Cattle. 
22-296. Backcrosses between Hybrid (Zebu X Yak) 
Female X Zebu Male. 
22-298. Zebu Bull Used in Yak Crosses. 
22-299. Yak Cow Used in Zebu Crosses. 
A Zebu-Yak Hybrid—4 Years Old. 
Zebu-Yak Hybrid Cow—4 Years Old. 
A “Flightless” Rooster. 
Parallel Color Mutations (Himalayan and 
Siamese) in Rabbit and Cat. 


25-208. Five Generations of Inbreeding—Shorthorn 
Cattle (chart). 

25-266. X-Ray Photos of Normal and “Flightless” 
Feathers in Fowl. 

25-435. Production of Agglutinins in Rabbits (chart). 

25-432. Agglutination of Incompatible Bloods. 

25-464. “Portraits” of Salivary Gland Chromosome. 

25-466. * Chromosomes Compared with “Nor- 
ma. 


25-469. Synapsis of Normal and Inverted Chromo- 
somes. 

25-470. Synapsis of Deleted and Normal Chromo- 
es 


Cyto-Genetic Maps of Salivary Chromo- 

somes. (Insert.) 

26-62. Salivary Chromosomes and Gonial 
somes Compared. 

26-62. Reference Map of the Salivary Chromosomes 
of Drosophila. (Insert.) 

26-182. Structure of Salivary Gland Chromosome. 

aan _— of Sex Hormone Injection on Feather 

rowth. 


Chromo- 


PLANT 


Capsules of Globe Daturas. 

Awn of Manchuria (Rough) Barley. 

Awn of Lion (Smooth) Barley. 

Adaptive Cupped Tendrils of a Plant. 
Adaptive “Vacuum Cup” Toes of a Toad. 
Leaves of Live Oak X Post Oak Hybrids. 
Leaves of Overcup X Live Oak Hybrids. 
“Fatback” and “Razorback” Honey Locust 


Pods. 
20-24. Haploid and Dwarf Diploid Tomato Plants. 


20-25. Haploid and Normal Tomato Plants. 


Above are listed ninety Lantern Slides from JourNat oF Herepity illustrations. 


20-26. Haploid and Diploid Tomatoes. 
20-206. Flax Hybrid Produced by Artificial Nutri- 


tion. 
22-368, 370. Plant Patents No. 2 and No. 3. 
24-131. Radium-Induced “‘Ridged” Tomato. 
24-133. Chimeral Radium-Treated Tomato Leaves. 
24-134. Radium-Induced Virescent-White Tomato 
Seedlings. 
24-368. Gene Mutation Chimera in Delphinium. 
2%-137. Ears of Maize, Relatives, and Hybrids. 
25-448. Fasciated Sugar Beet. 


These 


are only a sample of over five thousand charts and photographs which have been published in 
the twenty-six volumes of the Journat. Order from this list by Number. Slides may be 
ordered for any illustration appearing in the Journat by giving Volume—Page—and Figure 
Number. Slides on this list will be supplied within a week of receipt of order. Price 75c each 
—$8.00 per dozen. Slides are numbered according to volume and page on which they appear. 
Thus 25-372 is from Volume 25, page 372 of the JourNnaL, 24-300 is from Volume 24, page 300, 
etc. Suggestions for illustrative material from the JourNaL suitable for specific lectures will 
gladly be furnished on request. Address orders and inquiries to: 


AMERICAN GENETIC ASSOCIATION 


Victor Building Washington, D. C. 
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